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Chapter 1 
 
General Introduction 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Those with special educational needs must have access to regular schools 
which should accommodate them within child-centred pedagogy capable 
of meeting these needs. 
 
(UNESCO, The Salamanca Statement and Framework for Action on 
Special Needs Education, 1994) 
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1.1. Background 
 
Since the mid-1980s, in many countries, including the UK (Cuckle, 1997), 
Australia (Bochner & Pieterse, 1996) and the Netherlands (de Graaf, 2007; 
Scheepstra, 1998), more and more children with Down syndrome are 
entering regular schools. In relation to this development, this study 
focuses on three central research topics. Below, these are introduced.  
 
Using data from the Dutch Ministry of Education, Scheepstra (1998) 
made an assessment of the number of students with Down syndrome in 
Dutch primary regular education in the school years 1993/94 to 1996/97. 
However, more recent information on the extent to which children with 
Down syndrome are educated in regular schools in the Netherlands is 
lacking. Thus, it is unknown to what extent Dutch educational policy has 
succeeded in supporting the mainstreaming of students with Down 
syndrome. The first research topic concerns the actual situation of the 
educational integration of children with Down syndrome in the 
Netherlands. What does the development of Down syndrome regular 
primary school placement look like expressed in numbers? 
 
For children with Down syndrome, the parent’s choice for more inclusion 
has been and still is the driving force for changes in educational 
placements. Dutch studies show that parents with children with Down 
syndrome choose regular schools for social, educational and ethical 
reasons (de Graaf, 1998; Pijl & Scheepstra, 1998; Poulisse, 2002). So, an 
important research topic is the question whether regular school 
placement really leads to the social and cognitive advantages these 
parents (and also regular schools which agree to take the child) are 
expecting and hoping for.  
 
If inclusive education is seen as desirable, a crucial question is under 
which conditions regular placement will most likely be successful. The 
third research topic explores these conditions. In the Netherlands, 
transferring mainstreamed children with Down syndrome to special 
school during the primary years is not uncommon. Again, this points at 
the question what amount and kind of support is needed to make regular 
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placement feasible for individual children with Down syndrome. Only a 
very limited amount of research has been done on the question why the 
regular school career of some children with Down syndrome comes to an 
early end while others continue in regular education for the entire 
primary school period (de Graaf, 2006, 2007; Poulisse, 2002; Scheepstra, 
1998). 
 
The focus of the studies in this dissertation is on students of primary 
school age. In the Netherlands, unless a child goes to special education, 
primary regular school is basically the school for all children. In contrast, 
in Dutch secondary education, as in many other countries, all students 
are streamed by ability in different types of secondary school, making the 
inclusion of students with intellectual disabilities (ID) at odds with the 
educational system logic. For that reason, inclusion of students with 
Down syndrome in Dutch secondary schools is rare. However, there are 
a few secondary schools that report successful inclusion of students with 
Down syndrome. 
 
1.2. Down syndrome 
 
Down syndrome is the most common chromosomal anomaly among live 
born infants and the most frequent form of intellectual disability in 
industrialized countries (Frid, Drott, Lundell, Rasmussen, & Anneren, 
1999). According to most studies, birth prevalence lies between 1 and 3 
per 1000 live births, where the differences are depending on maternal age 
distribution in general population and selective abortion rates (Dolk et 
al., 2005; Frid et al., 1999). In Chapter 2 and 3 of this dissertation, the 
historical development of birth prevalence and population prevalence in 
the Netherlands is discussed in detail. 
 
Physical appearance  
People with Down syndrome are usually easily recognizable by the 
presence of certain physical traits, such as a low muscle tone (especially 
in young children), a single deep crease across the palm of the hand, a 
slightly flattened facial profile and an upward slant to the eyes, among 
others. In the Netherlands, most children with Down syndrome, over 
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90%, are diagnosed in the first seven days of life (Weijerman et al., 2008). 
There is no link between the number of Down syndrome-associated 
physical traits in a child and his or her cognitive functioning 
(Cunningham, Turner, Sloper, & Knussen, 1991; Pueschel, 1992). 
 
Medical conditions 
Down syndrome is associated with an increased risk of a number of 
medical conditions, such as congenital heart defects, vision disorders, 
hearing impairment, respiratory disorders and hypothyroidism, among 
others (van Trotsenburg, Heymans, Tijssen, de Vijlder, & Vulsma, 2006; 
Weijerman & de Winter, 2010). Untreated, the child’s development and 
quality of life is unnecessarily compromised. Regular screening for the 
most frequently occurring morbidities is recommended and Down 
syndrome specific screening programs are available to support 
pediatricians and families (Weijerman & de Winter, 2010). As a result of 
modern medical care, survival in Down syndrome has greatly improved 
in recent decades. In Chapter 2, the historical development of childhood 
survival rates and life expectancy in Down syndrome is elaborated 
extensively. 
 
Level of intellectual disability 
For a large part of the twentieth century, people with Down syndrome 
were believed to all have severe to profound intellectual disability 
(Booth, 1988). This outdated picture was based on studies from the 1930s 
to 1960s on children who had been institutionalised from an early age 
(Booth, 1988). It is important to note that in recent decades, in the 
Netherlands as in other Western countries, almost all children with 
Down syndrome grow up in their own families. In addition, in the 
Netherlands starting in the late 1980s, most of these parents use an Early 
Intervention program to support their child’s development (de Graaf, de 
Graaf & Borstlap, 2011). 
 
Rynders et al. (1997) combined data on cognitive functioning (on the 
Stanford-Binet Intelligence Scale) from two representative longitudinal 
cohort studies and a cross-sectional study on home-reared people with 
Down syndrome. This yielded data on 171 different persons, ranging in 
age from six to above eighteen years old. In adulthood, a larger 
proportion (around 33%) fell in the severe (to profound) range of 
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intellectual disability than in childhood (11-14%). Yet, at any age, a vast 
majority of these home-reared individuals with Down syndrome fell in 
the mild to moderate range.  
 
For children with Down syndrome in the Netherlands, a similar picture 
is revealed by the combined results of two recent Dutch studies on basis 
of parent questionnaires (de Graaf & de Graaf, 2011). Parents were asked 
to report the most recent results of an IQ test, if one had ever been 
conducted with their child. Out of a total of 868 respondents, 420 
reported the results of an IQ test. These IQ tests had been conducted at a 
mean age of 9 years (range 0-28 years). Twelve per cent fell in the severe 
(to profound) range of intellectual disability, 39% in the moderate range, 
46% in the mild range and 3% scored low-normal. Mean IQ was 47. This 
picture based on parent questionnaires is corroborated by another recent 
Dutch study in which children with Down syndrome were actually 
tested by the researchers. Van Gameren-Oosterom et al. (2011) report the 
performance on the McCarthy Scales of Children's Abilities of a cohort of 
285 children with Down syndrome (born in 1992-1994). Mean mental age 
was 3.9 years. With a mean chronological age of 8.1 years at the time of 
testing (in 2001), this translates into an IQ of around 48, similar to the 
mean IQ found in the parent questionnaires in the study by de Graaf and 
de Graaf.  
 
Down syndrome-specific profile 
People with Down syndrome do not have an equal delay in all areas of 
development. On the basis of a large number of studies, Fidler (2005) 
concludes that children with Down syndrome are characterized by both 
relative strengths in some aspects of visual information processing, 
receptive language and nonverbal social functioning, and relative 
weaknesses in gross motor skills and expressive language skills. 
According to Fidler, this Down syndrome-specific pattern should not be 
conceptualised as an inevitable outcome of genetic predisposition, but as 
the result of a transactional history. In any case, at a younger age this 
pattern is much less pronounced.  
 
In most people with Down syndrome, development of expressive 
language strongly lags behind both language comprehension and general 
cognitive development (Buckley, 1992; Fidler, 2005; Martin, Klusek, 
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Estigarribia, & Roberts, 2009; Rondal, 1996). Usually, they have specific 
difficulties with learning syntax and with developing clear speech, while 
acquisition of vocabulary and development of pragmatics is relatively 
good. Boys with Down syndrome experience, on average, more problems 
in speech and language development than girls. In a study, Laws and 
Bishop (2003) demonstrate that children with Down syndrome often have 
a language profile that substantially matches that of younger children 
with normal intelligence and specific language disorder.  
 
Although there appears to be a Down syndrome specific profile, it should 
be emphasised that within-group variability is large. While in most 
children with Down syndrome expressive language lags behind receptive 
language, in some children both are relatively well developed (Dykens, 
Hodapp, & Evans, 1994). If we conceptualise the profile as being 
influenced by the child’s transactional history, Fidler (2005) argues, it 
might be possible to help children with Down syndrome to follow more 
optimal developmental pathways. Buckley, Bird, and Sacks (2006) 
suggest that quality of education can change the Down syndrome specific 
profile. In Chapter 5, this topic will be discussed in more detail. 
 
Social development 
In people with Down syndrome, social development is usually a relative 
strength (Fidler, 2005). Children, adolescents and adults are generally 
described as warm, sensitive and socially conscious (Buckley, 1992). They 
tend to have better social understanding and social behaviour than other 
children with similar levels of cognitive delay (Chapman & Hesketh, 
2000; Dykens & Kasari, 1998). However, in comparison with children 
without ID, children with Down syndrome have more behavioural 
problems, in particular attention deficit, noncompliance, thought 
disorder and social withdrawal (Coe et al., 1999). According to a study by 
Buckley, Bird, Sacks, and Archer (2002), 26% of a representative group of 
46 teenagers with Down syndrome had a score on the Vineland 
Maladaptive Behaviour Scale which indicated a significant behavioural 
problem. Weak expressive language was associated with more serious 
behavioural problems. 
 
According to teachers, in comparison with classmates without ID, 
(regularly placed) children with Down syndrome generally have a less 
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positive work attitude and are more easily distracted and less compliant 
(Pieterse & Center, 1984; Scheepstra, 1998). On the basis of systematic 
observations of young children with Down syndrome in test situations, 
Wishart (1988, 1993, 1996, 1998) and Wishart and Duffy (1990) conclude 
that consolidation of new skills was compromised by poorly motivated 
performance on ‘easy’ tasks while avoidance strategies produced in 
response to ‘difficult’ tasks resulted in many learning opportunities being 
missed. Many children with Down syndrome tended to invest a lot of 
energy in avoidance strategies, sometimes by a direct refusal to work, but 
often by misuse of social skills, distracting the tester by diversionary 
tricks, such as hand-clapping, waving, making silly faces, or mimicking 
the telephone ringing. In Wishart’s view, if children with Down 
syndrome are allowed or even reinforced to misuse their relative good 
social skills for this kind of avoidance behaviour, they can put themselves 
unnecessarily at further cognitive disadvantage. Again, these behavioural 
characteristics should not be seen as an inevitable outcome of genetic 
predisposition, but might be influenced by quality of education, both at 
home and at school. 
  
1.3. Inclusion, mainstreaming and integration 
 
In current discourse on the position of people with disabilities, inclusion 
is a key term (United Nations, 2006). It has replaced the older notion of 
integration. Though often these terms are used as almost synonyms, the 
term inclusion was coined out of criticism of the way integration had 
been conceptualised and had been put into practice. According to 
inclusionists, integration had become to mean the integration of ‘deviant’ 
people in ‘normal’ society, demanding the adaptation of the ‘deviant’ to 
the norms of the majority. As a result, integration was highly selective, 
only for those few that managed to fit in. Also, integration often was 
confined to physical integration alone, i.e. bringing people with 
disabilities into ‘normal’ settings, without paying much attention to 
whether social integration or being socially and emotionally connected 
was achieved. Moreover, a disability was sometimes inaccurately 
conceptualised as a fairly direct consequence of individual 
characteristics. In contrast, inclusionists such as Biklen (1992), Booth and 
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Ainscow (1998), Ferguson (1996), Florian (1998), Idol (1997), Lipsky and 
Gartner (1996), O’Brien and Lyle O’Brien (1996), Taylor and Bogdan 
(1989), van Hove (1997), and Thomas, Walker and Webb (1998) want to 
emphasize that, without denying biological differences, disability should 
always be seen as a social construct. It is not the direct result of 
individual traits, but the result of the exclusion of minorities by a 
community that does not sufficiently value differences between people. 
The goal of inclusion is to enhance the active participation of all and a 
sense of belonging for all, by creating a community in which differences 
are embraced.  
 
In an educational agenda, integration might mean placement in a regular 
classroom. However, sometimes merely placement in special classes in 
regular schools was also considered to be integration. In this context, 
mainstreaming was an attempt to move students from special classrooms 
to regular education classrooms, but often only in situations where they 
were able to keep up with their typically developing peers. In contrast, in 
inclusive education, the explicit aim is to make the regular education 
classroom itself more adaptive to differences (Biklen, 1992; Booth & 
Ainscow, 1998; Ferguson, 1996; Florian, 1998; Idol, 1997; Lipsky & 
Gartner, 1996; Thomas et al., 1998; van Hove, 1997). Students with and 
without disabilities are to be educated together in age appropriate 
classrooms in their neighbourhood schools, bringing supplementary aids 
and support services into these classrooms if needed.  
 
In this study, regular schooling for pupils with Down syndrome refers to 
the placement of individual children with Down syndrome in a regular 
classroom with individual support to some extent. In the Netherlands, 
this is the predominant model of regular placement for students with ID. 
Both special classes in regular school and children with ID going to a 
regular school for some time of the school week and to a special school 
for the rest of the time are very rare.  
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1.4. History and characteristics of special 
education for students with intellectual 
disabilities in the Netherlands 
 
With the introduction of compulsory education in the Netherlands in 
1901, regular education was given responsibility for a group of students 
that the schools had no idea how to teach. Before 1901, most students 
with ID would not have gone to school at all. They were often 
experienced as disturbing the education of the 'normal' students. Special 
education for ‘zwakzinnigen’ (in English: ‘the feeble-minded') - in these 
days, in the Netherlands, the usual term for students with ID - was 
established mainly to release the burden in regular education (Graas & 
Sturm, 1991). In 1920, separate schools for these students were legally 
recognized. Within these schools, however, the same process reoccurred 
(Graas & Sturm, 1991). Inside, separate classes for ‘imbecielen’ (English 
equivalent: ‘imbeciles’) were founded, evolving into separate 
departments and later separate schools. As a result, in 1949, an official 
distinction was made in Dutch educational law between schools for 
‘imbecielen’ and schools for ‘debielen’ (in English: ‘morons’). During the 
1970s, terminology changed to ZML(K)-schools for ‘Zeer Moeilijk 
Lerende (Kinderen)’ (‘(Children with) Severe Learning Difficulties 
(SLD)’) and ML(K)-schools for ‘Moeilijk Lerende (Kinderen)’ (‘(Children 
with) Moderate Learning Difficulties (MLD)’). In 1998, the latter school 
type, in conjunction with the former LOM-schools for ‘Leer- en 
Opvoedingsmoeilijkheden’ (‘Learning and Educational Difficulties’) (yet 
another, relatively recent branch of the expanding tree of special 
education, providing education to children with ‘specific learning 
disorders’ like dyslexia or ADHD), were merged into SBO, ‘Speciaal 
Basisonderwijs’ (‘Special Primary Education’). Apart from SBO, that 
provides education to children with relatively mild disabilities, the 
Netherlands has SO, ‘Speciaal Onderwijs’ (‘Special Education’), 
consisting of many different school types. SO provides education to 
(primary and secondary age) students with physical and/or sensory 
disabilities, and/or SLD and/or severe behavioural problems. 
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The development and ongoing differentiation of special education into 
progressively newer types of special schools characterized the first half of 
the twentieth century. Until well into the 1960s, satisfaction with these 
developments dominated (Graas & Sturm, 1991; Rispens, 1989; van 
Rijswijk & van den Berg, 1991). In the late 1960s, this changed. Rispens 
(1989) distinguishes three arguments in the criticism of special education:  
 Firstly, a new conceptualisation of disability was developed. 
Before the 1960s an 'individual paradigm’ was the dominant 
view. A disability was defined in terms of a defect of a particular 
person. Special education was seen as education for children who 
happen to be different. This view was followed up by an 
‘interactional paradigm’ and a ‘system paradigm’. In an 
interactional model, a central idea is that a disability only arises 
in the interaction with others. A person is considered to have a 
disability if he or she exceeds certain standards that are 
consciously or unconsciously accepted by everyone. Norm-
transgressors are labelled and this leads to stigmatization. In a 
system paradigm, a central idea is that education is organized in 
such a way that certain students are automatically expelled. 
However, teaching should prepare children for an open society, a 
society in which everyone is welcome. Placing students in 
separate special schools encourages prejudice and intolerance.  
 According to Rispens, a second line of argument was rooted in 
educational reforms within regular education itself. From the late 
1960s, the idea grew that regular education by internal 
differentiation should respond more to differences between 
students. This challenged the self-evidence of external 
differentiation in the form of placement in a separate special 
school. In this view, the option of referring students to special 
education leads to loss of expertise in regular education. 
 Finally, a third line of argument concerned the effectiveness of 
special education: does special education actually lead to gains in 
learning? This theme played an important role in the American 
discussion on special education. In the Netherlands, however, it 
hardly did. 
 
The debate on special education also influenced the actual educational 
policy in the Netherlands. Since the 1970s, the constant increase in the 
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number of referrals to special schools for children with mild 
developmental disabilities and for children with specific learning 
disorders has worried educators and policy makers. In a governmental 
document, known as the ‘Contourennota’ (Contours Report) (Ministerie 
van Onderwijs en Wetenschappen, 1975), written by the Minister of 
Education Jos van Kemenade, excluding these children from the 
mainstream was already seriously questioned and becoming understood 
to be undesirable, both for society and education in general. In the 1980s, 
governmental policy was implemented to make regular schools more 
adaptive to the diversity of students. However, policy failed in actually 
reducing the numbers of students with mild developmental disabilities 
or specific learning disorders in special schools. Only since the 1990s, an 
educational policy known as ‘Weer Samen Naar School’ (Once Again 
Together at School) (Wijzigingswet Interimwet op het speciaal onderwijs 
en het voortgezet speciaal onderwijs, enz. (Weer samen naar school) Stb., 
1994, 940) directly aims at reducing the number of children attending 
these types of special schools, with some success in more recent years. 
Under this legislation, regular and special schools have a shared fixed 
budget for supporting children with mild developmental disabilities or 
specific learning disorders in their geographic region. So, financially it 
does not pay off to place more of these children in relatively expensive 
separate schools.  
 
In contrast, the integration into regular education of children 
traditionally placed in special schools for children with severe learning 
disabilities is largely due to the activities of parent organisations and was 
not the result of deliberate governmental policy. However, the Dutch 
government has followed this trend, starting from the mid-1980s, by 
creating ad hoc regulations aimed at providing extra support in regular 
education. In 2003, these temporary regulations were transformed into 
structural legislation for these children (Besluit Leerlinggebonden 
Financiering, 2003; Wet op de Expertisecentra, 2003). Under this 
legislation, parental choice is important. Parents of children with severe 
learning disabilities (and of children with physical and/or sensory 
disabilities, and/or severe behavioural problems) may opt for special or 
regular education. In both forms of education, it is mandatory for schools 
to write an individual educational plan in consultation with the parents. 
As regards Dutch special schools for children with SLD, these are 
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characterised by small classes (12-14 students). Alongside a teacher, full 
time classroom assistance is employed. Some opportunities for physical 
and/or speech and language therapy during school hours are provided. 
In SLD schools, in comparison with regular education, more focus is on 
practical and social skill acquisition. Parents in the Netherlands may also 
opt for regular placement. However, there is no clearly stated right to 
attend a regular school. Regular schools may refuse placement of a child 
with a disability, if they can argue why it would not be in the best interest 
of the child or classmates. For students with severe learning disabilities, 
regular schools receive an extra budget sufficient for hiring qualified 
extra teaching staff for about half a day each week in grade 1 and 2 (4 to 5 
year olds), and twice this budget in grades 3 through 8 (6 to 12 year olds). 
In contrast to the Dutch situation, in the United Kingdom half to fulltime 
personal assistance is quite common for mainstreamed children with 
Down syndrome (Down’s Syndrome Association, 2004; Lorenz, 1999). 
We may conclude that in the Netherlands, in comparison to the United 
Kingdom, and also in comparison to, for instance, Italy and the United 
States, the amount of assistance for integrated children is rather low. 
 
Though the Netherlands has ratified the UN Convention on the Rights of 
Persons with Disabilities, in reality, Dutch educational policy has clearly 
not embraced full inclusion. The Netherlands has a dual system of 
integrated and segregated special education. Of course, individual 
regular schools can and do challenge the non-inclusive traits of the 
overall national educational policy. Many regular schools admit students 
with disabilities and deliberately try to make the regular education 
classroom more adaptive to differences. However, actually, the majority 
of children with ID are still educated in special schools. In 2009, 
according to counts by the Dutch special schools, only approximately 
14% of all students (age range 4-20 yrs) who, on basis of their cognitive 
functioning, were admissible to schools for students with severe learning 
difficulties (SLD-schools: in the Netherlands schools for students with an 
IQ under 55-60) were in regular schools (Landelijke Vereniging Cluster 3, 
2009).  
 
In March 2012, the Dutch Lower Chamber has accorded a new 
educational policy, so-called ‘Passend Onderwijs’ (Fitting Education), 
replacing the financial open-ended system of personal educational 
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budgets with a regional fixed budget for all students (Eerste Kamer, 
vergaderjaar 2011–2012, 33 106, B). This new legislation appears to be 
more in line with a social model of disability. In contrast to the 2003-
legislation, the focus of assessment now is on defining the environmental 
supports more than on the disability/defect itself. However, like the 
2003-legislation, the new legislation shows no preference for inclusive 
schooling. In this respect, the Government entirely relies on the financial 
incentives of the new system, as special schools are a relatively expensive 
option. Whether the plans for change in legislation from personal 
educational budgets to a regional fixed budget for all students in the 
nearby future will enhance or possibly impede mainstreaming of 
children with ID, including those with Down syndrome, will have to be 
evaluated in coming years. 
 
Figure 1.1 shows a diagram of educational provision for children with 
educational needs in the Netherlands in the period 2003-2014. Table 1.1 
explains some key concepts in Dutch (special) education. 
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Table 1.1 Explanation of some key concepts in Dutch (special) education 
  
 
Cluster  
Since 2003, special education of students with more significant educational needs is 
divided into four clusters. Cluster 1 is the education of students with visual disabilities; 
cluster 2 concerns communicative disabilities (hearing, language and/or speech 
difficulties); cluster 3 intellectual and/or physical disabilities; cluster 4 psychiatric 
and/or behavioral disorders. Indications are to be requested by parents from the 
‘Commissie voor Indicatiestelling’ (CvI) (Committee for Indications).  
 
KDC (Kinderdagcentrum) 
A KDC is a special day-care centre for children with ID. This provision is for children 
with ID in the preschool age, but also for older children, if on the basis of the severity 
of their disabilities they are exempt from compulsory education. 
 
LGF (‘Leerling Gebonden Financiering’) 
Parents of students with an indication for one of the four clusters of special education 
can opt for placement in either a special or a regular school. If the regular school is 
willing to accept the child, this school receives an extra personal budget for the child, 
called LGF (in English: ‘Student Specific Financing’) or ‘Rugzak’ (‘Backpack’). The 
2003-LGF legislation is the legal framework. Before 2003, however, there already 
existed temporary financial arrangements – with similar amounts of money per 
student - for supporting students with more significant disabilities in mainstream 
education.  
 
LOM-school 
A LOM-school is a school for students with ‘Leer- en opvoedingsmoeilijkheden’ 
(‘Learning and educational problems), i.e. children with specific learning disorders like 
dyslexia or ADHD. From 1998, this school type was merged into SBO, ‘Speciaal 
Basisonderwijs’ (Special Primary Education’). The LOM-school was initially intended 
for children with a normal (or even above-average) intellectual development (IQ above 
75/80), who for various reasons (for example, a specific learning disability) 
underachieved. Over the years, the distinction between ML(K)- and LOM-schools has 
become less clear.  
 
ML(K)-school 
A ML(K)-school is a school for ‘Moeilijk Lerende (Kinderen)’ (‘(Children with) 
Moderate Learning Difficulties (MLD)’). From 1998, this school type was merged into 
SBO, ‘Speciaal Basisonderwijs’ (Special Primary Education). The ML(K)-school was 
intended for children with an IQ between 55/60 to 75/80. 
 
Passend Onderwijs 
A relatively new educational policy, so-called ‘Passend Onderwijs’ (Fitting Education), 
will by August 2014 replace the financial open-ended system of personal educational 
budgets for students with more significant disabilities (LGF) with a regional fixed 
budget for all students. This new policy is akin to WSNS, ‘Weer Samen Naar School’ 
(Once Again Together at School), an educational policy initiated in the 1990s. However, 
the scope of WSNS was limited to only students with mild disabilities, whereas 
‘Passend Onderwijs’ aims at all students with disabilities. 
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Praktijkschool 
The ‘Praktijkschool’ (School of Practice) is a separate type of secondary school for 
students with an IQ between 55-60 and 75-80. It is not part of the four clusters of 
‘Speciaal Onderwijs’. 
 
REC 
Within a region, special schools of the same cluster cooperate in a REC, a regional 
centre of expertise. A REC provides education in special schools and offers counselling 
to mainstream schools that have placed students with disabilities. 
 
Rugzak  
See LGF. 
 
Speciaal Basisonderwijs (SBO) 
SBO, ‘Speciaal Basisonderwijs’ (‘Special Primary Education’) is the continuation of the 
ML(K)- and LOM-schools after 1998. SBO provided education to children with 
relatively mild disabilities that do not meet the criteria for special education (in one of 
the four clusters).  
 
Speciaal Onderwijs 
In the Netherlands, in purely legal terms, only special education of students with more 
significant educational needs is called Speciaal Onderwijs. Other forms of special 
education are referred to as SBO, ‘Speciaal Basisonderwijs’ (Special Primary 
Education) or, in secondary education ‘Praktijkschool’ (School for Practice).  
 
WSNS 
WSNS or ‘Weer Samen Naar School’ (Once Again Together at School) is an educational 
policy initiated in the 1990s. It aims at reducing the number of children attending 
schools for children with mild disabilities (SBO). Under this legislation, regular and 
‘special primary schools’ (SBO) have a shared fixed budget for supporting children 
with mild developmental disabilities or specific learning disorders in their geographic 
region. 
 
ZML(K)-school  
ZML(K)-schools (schools for ‘Zeer Moeilijk Lerende (Kinderen)’ (‘(Children with) 
Severe Learning Difficulties (SLD)’) is a school type in cluster 3. ZML(K)- schools 
provide education to students with severe learning difficulties. In the Netherlands, 
these are students with an IQ under 55-60. In the IQ-range 60-70, an indication can be 
requested if the child has additional considerable difficulties in other developmental 
areas. 
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1.5. Methodology 
 
In this section, the research methodology is briefly described.  
1.5.1. Research questions 
 
As mentioned in the first section of this chapter, there are three central 
research topics. 
  
1. The first central topic is the development of Down syndrome regular 
primary school placement in numbers. For this first topic, the research 
questions are: 
 How many children with Down syndrome are there in regular 
education? 
 What percentage of the total Down syndrome primary school age 
population is in regular education? 
 What percentage of children with Down syndrome that have 
entered regular education stay in a regular school and for how 
many years? 
 What is the historical development in the three aforementioned 
aspects? 
 
2. The second research topic concerns the effect of regular versus special 
school placement on the development of self-help skills, language, 
academics and social functioning in students with Down syndrome. For 
the second topic, the research questions are: 
 Are there differences in terms of development between students 
with Down syndrome in mainstream versus special schools? 
 Are there differences in terms of social functioning and social 
network between students with Down syndrome in mainstream 
versus special schools? 
 To what extent should any differences in development and/or 
social functioning and social network be attributed to selective 
placement and to what extent to differences in stimulation 
between the two types of education? 
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3. The third central research topic is the question under which conditions 
regular placement will most likely be successful. For the third topic, the 
research questions are: 
 Which characteristics of child, school and parents facilitate or 
interfere with successful regular placement of children with 
Down syndrome? 
 Why does the regular school career of some children with Down 
syndrome come to an early end while others continue in regular 
education for the entire primary school period? 
1.5.2. Research methods 
 
The research methods are introduced for the three main research topics. 
 
1. As regards constructing the actual development of Down syndrome 
regular primary school placement expressed in numbers, the following 
methods were applied: 
 In order to determine the percentage of all primary school age 
children with Down syndrome in regular education (and the 
historical development in this respect), data is needed on the 
number of children with Down syndrome in different age groups 
for different calendar years. As this information is not ready-
made available, a theory-based model was developed for 
predicting Down syndrome prevalence in the Netherlands from 
the 1950s onwards. It was likewise applied to Ireland and the UK 
for the purpose of validation. Maternal age births data in the 
general population, maternal age-related risk of Down 
syndrome, data on selective terminations of Down syndrome 
pregnancies and mortality rates (from 35 studies from the 1930s 
until today) were obtained to create this model. This model can 
be used to predict the number of people with Down syndrome in 
different age groups for different calendar years. 
 As a further validation of this theory-based model, Down 
syndrome birth prevalence in the Netherlands was also 
constructed on basis of counts by the Dutch cytogenetic 
laboratories. Using the annual child/adult ratio of Down 
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syndrome diagnoses in five out of the eight Dutch cytogenetic 
centres, the national annual figures of the National Cytogenetic 
Network on total numbers of postnatal Down syndrome 
diagnoses were transformed into national figures on total 
numbers of postnatal Down syndrome diagnoses in new-born 
children only. In combination with the national annual data of 
the Working Group for Prenatal Diagnostics and Therapeutics on 
numbers of Down syndrome pregnancies not aborted after 
prenatal diagnosis, national figures on birth prevalence were 
constructed. These were compared with the predictions on basis 
of the theory-based model. 
 For the period 1984-2011, the number of children with Down 
syndrome entering regular education and the percentage of 
children still in regular education after one to seven years were 
estimated on basis of samples from the database of the Dutch 
Down Syndrome Foundation. Predictions on basis of the theory-
based demographic model made it possible to estimate to what 
extent this database is representative of all parents of children 
with Down syndrome in the Netherlands for different years of 
birth. The estimations of the percentage of children still in 
regular education after one to seven years were combined with 
historical demographic data (based on the theory-based model) 
on the total number of children with Down syndrome in primary 
school age. Validity of this approach was examined by 
comparison of the model-based estimations of numbers and 
percentages in regular education with relevant available 
empirical data from the Dutch Ministry of Education and from 
Dutch special schools.  
 
2. As regards the second central research topic, the effect of regular 
versus special school placement on the development of self-help skills, 
language, academics and social functioning in students with Down 
syndrome, the following methods were used: 
 A systematic review of studies on the effects of school placement 
of students with Down syndrome, with special reference to self-
help skills, language, academics and social functioning, was 
conducted. This review was based on the following criteria. 
Firstly, studies were published in the period 1970-2010. Secondly, 
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any study with a direct comparison between placements in 
developmental or social outcomes was included. However, 
studies with a very small sample size (n<3) were excluded. 
Thirdly, non-comparative studies were included if in the study 
the acceptance of regularly placed children with Down syndrome 
by their own classmates was evaluated. Single case studies were 
excluded. Finally, studies were published in English, Dutch, 
German, French, Italian, Portuguese, Spanish, Norwegian, 
Swedish, Danish or Greek. To detect studies, comprehensive 
sources such as Picarta, Google, Medline, ERIC and Science 
Direct were used. In addition, a request for relevant research 
reports was sent out to all member organisations of the European 
Down Syndrome Organisation (EDSA). 
 In 2006, an extensive questionnaire was sent to 160 parents of 
(specially and regularly placed) children with Down syndrome 
(born 1993–2000) in primary education in the Netherlands with a 
response rate of 76%. Questions were related to the child’s school 
history, calendar age, gender, academic and nonacademic skills, 
IQ, parental educational level, the extent to which parents 
worked on academics with their child at home, and the amount 
of academic instructional time at school. Academic skills were 
predicted with the child and parent characteristics as 
independents. It was investigated whether more variance could 
be predicted if the total amount of years that the child spent in 
regular education was added to the independents. If this 
information about the child’s school history (our central 
independent) does not make the prediction more precise (adds 
variance, in technical terms), this would imply that the academic 
development of regularly placed children with Down syndrome 
is in line with their parent and child characteristics and school 
placement would have no extra separate effect on academics.  
 
3. As regards the third central research topic, the question under which 
conditions regular placement will be most likely successful, the following 
method was used: 
 The Dutch Down Syndrome Foundation was able to run a two-
year project to advise in situations in which regularly placed 
students with Down syndrome were on the brim of being 
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transferred to special schools. The educational officer of the 
Foundation, also author of this dissertation, was in charge of this 
project. In the frame of this small-scale intervention project, 
aimed at helping parents and regular schools in finding inclusive 
solutions in situations in which a regularly placed child with 
Down syndrome was on the brim of being transferred to a 
special school, a research project was additionally conducted. 
Factors and their interrelations were studied that, from the 
perspective of the parents, schools and other professionals 
involved, can interfere with successful regular placement of 
children with Down syndrome, focusing on the process over time 
of answering or failing to answer arising challenges. In a period 
of one and a half years, 20 ‘problematic integration situations’ 
were investigated. These include 14 children with Down 
syndrome whose regular school placement was in danger at that 
moment, 4 children who were only very recently placed in a 
special school after one or more years of regular education and 2 
children who had just started anew at another regular school 
after being sent away from their first regular school. In-depth 
semi-structured interviews were carried out with the participants 
at entering the project and at follow-up(s) (between 5 to 18 
months later). Parents and school staff, and/or special 
counsellors and/or personal assistants from the care system, 
were interviewed separately. In addition, naturalistic narrative 
classroom and playground observations were carried out at the 
outset and – if possible - in the follow-up. The material was 
analysed by a qualitative inductive method. 
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1.6. Content 
 
In Table 1.2, the relation between the different chapters and the research 
topics is summarized. 
 
Table 1.2 Relation between chapters and research topics 
 
  Numbers and 
percentages 
Effects of 
placement 
Conditions 
for inclusion 
Chapter 2 “Assessment of Prevalence of 
Persons with Down Syndrome: A 
Theory-based Demographic Model” 
x   
Chapter 3 “Changes in Yearly Birth Prevalence 
Rates of Children with Down 
Syndrome in the Period 1986–2007 
in the Netherlands” 
x   
Chapter 4 “A Quantitative Assessment of 
Educational Integration of Students 
with Down Syndrome in the 
Netherlands” 
x   
Chapter 5 “Effects of Regular versus Special 
School Placement on Students with 
Down Syndrome: A Systematic 
Review of Studies” 
 x x 
Chapter 6 “More Academics in Regular 
Schools? The Effect of Regular 
versus Special School Placement on 
Academic Skills in Dutch Primary 
School Students with Down 
Syndrome” 
 x  
Chapter 7 “Beyond the Standards: Conditions 
for Inclusive Education of Students 
with Down Syndrome” 
  x 
Chapter 8 “General Discussion and 
Conclusion” 
x x x 
 
Below, the different chapters are sketched briefly. 
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Chapter 2 
“Assessment of Prevalence of Persons with Down Syndrome: A Theory-based 
Demographic Model” presents the development, validation and results of a 
theory-based model for predicting Down syndrome birth and population 
prevalence and the number of people with Down syndrome in different 
age groups in the Netherlands from the 1950s onwards. It was likewise 
applied to Ireland and the UK for the purpose of validation. The model 
shows a good fit with historical empirical research, notably four UK and 
two Irish population prevalence studies and eight birth prevalence 
studies. Present Dutch Down syndrome population prevalence is 
estimated, according to this theory-based model, at 7.7 per 10,000 and the 
grand total at 12,600 individuals. 
 
Chapter 3 
“Changes in Yearly Birth Prevalence Rates of Children with Down Syndrome in 
the Period 1986–2007 in the Netherlands” presents a study that aims at 
assessing valid national Down syndrome live birth prevalence rates for 
the period 1986–2007. These were constructed on basis of data of the 
Dutch cytogenetic centres on postnatal Down syndrome diagnoses in 
new-borns and national data of the Working Group for Prenatal 
Diagnostics and Therapeutics on numbers of Down syndrome 
pregnancies not aborted after prenatal diagnosis. Results based on these 
counts were similar to the predictions on basis of the theory-based 
demographic model, described in Chapter 2. Down syndrome birth 
prevalence in the Netherlands shows an upward trend from around 11 
per 10,000 births in the early 1990s to around 14 per 10,000 births 
nowadays. 
 
Chapter 4 
“A Quantitative Assessment of Educational Integration of Students with Down 
Syndrome in the Netherlands” is a study on the number and percentage of 
students with Down syndrome in regular education. For the period 1984-
2011, these were constructed on basis of samples from the database of the 
Dutch Down Syndrome Foundation and historical demographic data on 
the total number of children with Down syndrome in primary school age. 
Validity of the model was examined by comparison of the model-based 
estimations of the number and percentage in regular education with 
relevant available empirical data from the Dutch Ministry of Education 
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and from Dutch special schools. The percentage of all children with 
Down syndrome in the age range 4-12 in regular primary education has 
risen from 1% or 2% in 1986-87, to 10% (about 140 children) in 1991-92, 
25% (about 400) in 1996-97, 35%(about 650) in 2001-02, to 37% (almost 
800) since 2006-07. The results of this study are discussed in the context of 
national and international legislation and educational policy. 
 
Chapter 5 
“Effects of Regular versus Special School Placement on Students with Down 
Syndrome: A Systematic Review of Studies” provides a systematic review of 
studies on the effects of school placement of students with Down 
syndrome, with special reference to self-help skills, language, academics 
and social functioning. Studies were published in the period 1970-2010 in 
English, Dutch, German, French, Italian, Portuguese, Spanish, 
Norwegian, Swedish, Danish or Greek. Results show that regular 
classroom placement yields a better development of language and 
academic skills, even after the effect of selective placement has been 
taken into account. As regards self-help skills, under the same condition, 
there seem to be no differences between both types of school. Social 
functioning shows a mixed image. An important conclusion is that mere 
placement in a regular setting is not enough. Interactions between 
children with and without Down syndrome need to be modelled and 
fostered. 
 
Chapter 6 
In “More Academics in Regular Schools? The Effect of Regular versus Special 
School Placement on Academic Skills in Dutch Primary School Students with 
Down Syndrome”, the results of a study using parent questionnaires are 
presented. Questions were related to the child’s school history, calendar 
age, gender, academic and non-academic skills, IQ, parental educational 
level, the extent to which parents worked on academics with their child 
at home, and the amount of academic instructional time at school. 
Academic skills were predicted with the child and parent characteristics 
as independents. It was investigated whether more variance could be 
predicted if the total amount of years that the child spent in regular 
education was added to the independents. It could be proven that the 
more advanced academic skills of the regularly placed children were not 
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only due to selective placement. The positive effect of regular school on 
academics appeared to be most pronounced for reading skills. 
 
Chapter 7 
“Beyond the Standards: Conditions for Inclusive Education of Students with 
Down Syndrome” presents the results of a qualitative research project into 
20 ‘problematic integration situations’. Parents and school staff, and/or 
special counsellors and/or personal assistants from the care system, were 
interviewed. In addition, naturalistic narrative classroom and 
playground observations were carried out. Certain child characteristics 
(particularly an - at least perceived - lack of learning potential, happiness 
at school, communication skills and social involvement) appeared to 
increase the risk for an early ending of the regular school placement. 
However, these characteristics are dynamic. Child characteristics and 
environment are mutually influencing each other. Moreover, not the 
factual child characteristics themselves, but the perception of these 
characteristics by others make the difference. Furthermore, differences in 
staff attitude and school vision on inclusion, and the way teachers, 
assistants, counsellors and parents manage to work together all 
determine whether a child will succeed or not at a certain regular school. 
Finally, as a consequence of the dynamic nature of the inclusion process, 
success at one point in time is no guarantee that the regular placement 
will not fail later. It is a delicate balance. However, a strong commitment 
to inclusion, a willingness to think beyond a standard educational 
approach, and parents and school working together as equal members of 
a team, are factors that exert considerable influence on this balance. 
 
Chapter 8 
In “General Discussion and Conclusion”, the methodological aspects of all 
studies in this dissertation are discussed. Secondly, the results of the 
studies are linked back to the three main research topics. Thirdly, some 
other questions which are highly related to the research topics of this 
dissertation are elaborated upon, such as the importance of academic 
skills for people with Down syndrome, the effect of inclusive education 
on children with other disabilities than Down syndrome, the effect on 
‘non-disabled’ children, and the relevance of staff attitude in inclusive 
education in general. Finally, the meaning of this study’s findings for 
practice is discussed.  
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Are we welcoming to people who aren't like us? Does that make us 
stronger? I believe it does. 
 
(Barack Obama) 
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Abstract 
Background The Netherlands are lacking reliable empirical data in relation 
to the development of birth and population prevalence of Down 
syndrome. For the UK and Ireland there are more historical empirical 
data available. A theory-based model is developed for predicting Down 
syndrome prevalence in the Netherlands from the 1950s onwards. It is 
likewise applied to Ireland and the UK for the purpose of validation. 
Furthermore, a prediction to 2050 is constructed. 
 
Materials and methods Maternal age births data in the general population, 
maternal age related risk of Down syndrome, data on selective 
terminations of Down syndrome pregnancies and mortality rates (from 
35 studies from the 1930s until today) were obtained to create this model. 
 
Results For the Netherlands, nowadays birth prevalence is estimated at 14 
per 10,000 with around 275 total annual births. The impact of selective 
abortion is lower than in the UK. Present Dutch Down syndrome 
population prevalence is estimated, according to this theory-based 
model, at 7.7 per 10,000 and the grand total at 12,600 individuals. The 
prevalence of ‘older’ persons with Down syndrome (over 40 years of age) 
in the Netherlands will reach a peak in 2010, a doubling compared to 
1990, implying an increased demand on medical care and counselling. 
Validity of this theory-based model was examined by comparison with 
relevant available empirical data from the three countries. The model 
shows a good fit with historical empirical research, notably four UK and 
two Irish population prevalence studies and eight birth prevalence 
studies. 
 
Conclusions A theory-based model for Down syndrome prevalence 
provides supplementary data in situations with a lack of empirical 
material and can be used for understanding and predicting long-term 
developments. Over  
 
Keywords  
birth prevalence, Down syndrome, planning services, population 
prevalence, survival, theory-based dynamic model 
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2.1. Introduction 
 
Down syndrome is the most common chromosomal anomaly among live 
born infants and the most frequent form of intellectual disability in 
industrialized countries (Frid, Drott, Lundell, Rasmussen, & Anneren, 
1999). The birth prevalence of Down syndrome has been studied 
extensively and according to most studies lies between 1 and 3 per 1000 
live births, where the differences are depending on maternal age 
distribution in general population and selective abortion rates (Dolk et 
al., 2005; Frid et al., 1999). In recent years, more and more precise 
techniques for screening on Down syndrome during pregnancy have 
been developed. Of course, the expansion of prenatal services has a 
decreasing influence on Down syndrome birth prevalence. On the other 
hand, in the Netherlands, as in other Western countries, in the last 
decades maternal age at birth has been rising. As the chance of giving 
birth to a child with Down syndrome rises sharply with maternal age, 
this latter property has a huge influence on Down syndrome birth 
prevalence. Furthermore, over the past 100 years, society has changed 
dramatically in terms of living conditions, medical science and wealth. 
Also, public attitudes towards persons with Down syndrome have 
changed. Both developments will have an effect on preterm and long 
term mortality trends in persons with Down syndrome and its 
population prevalence. 
 
Yet, the aforementioned developments have different impacts on Down 
syndrome prevalence. The questions of this article are; (1) what are the 
contributions of those factors separately to prevalence of Down 
syndrome? (2) Is it possible to combine those operationalized factors in a 
valid model? (3) What are the results of this model for the prognosis of 
prevalence figures of persons with Down syndrome for the Netherlands? 
In this article a theory-based epidemiological model will be presented for 
predicting Down syndrome population prevalence figures, according to 
age, in the Netherlands from the 1950s onwards till 2050. Maternal age 
births data in the general population, maternal age-related risk of Down 
syndrome, data on selective abortions and mortality rates (from 35 
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studies from developed countries from the 1930s until today) were 
obtained to create this model. 
 
In the Netherlands, as in most other European countries, data about 
Down syndrome population prevalence and its age distribution are not 
available. As a consequence, it was decided to add England/Wales and 
Ireland for reasons of model development and validation, because in 
those two European countries reasonably reliable historical data on 
Down syndrome population prevalence and age distribution have been 
published. Moreover, living conditions and quality of health care are to a 
large extent comparable with the Netherlands. For both countries, too, 
data are available on maternal age distribution in general population and 
on the amount of selective abortions of Down syndrome pregnancies. 
These data are necessary for developing the model.  
 
Relevance of the theory-based model 
Prevalence data on a national level can be highly relevant for at least four 
reasons. Firstly, a national prevalence figure of disability can be an 
indicator of relevance. Together with incidence-assessments, it shows the 
number of affected persons in society. Secondly, it can be used to 
ascertain and control, if samples are biased in outcomes of age 
distribution. Thirdly, epidemiological data can provide some insights in 
special characteristics and life circumstances of the persons involved. 
Finally, knowledge of prevalence and age distribution of a special 
population, like persons with Down syndrome, can be helpful in terms of 
long-term planning for medical and social welfare. 
 
POMONA was a European Commission-funded public health project 
that aimed to develop and implement a set of health indicators specific to 
Europeans with intellectual disabilities. Data on prevalence and life 
expectancy are two of a set of 18 health indicators (POMONA, 2008), 
which are necessary, but in most European countries not available, in 
assessing the health situation for this section of society.  
 
Also with regard to the specific subgroup of individuals with Down 
syndrome, data on prevalence are far from complete. This is certainly the 
case in the Netherlands. In this country, three professional registers 
record the births of children with Down syndrome, notably: 
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1. The National Perinatal Database LVR (Landelijke Verloskunde 
Registratie), since 1994 combined with the National Neonatology 
Registration LNR (Landelijke Neonatologie Registratie). 
2. The Dutch Paediatric Surveillance Unit NSCK (Nederlands 
Signalerings Centrum Kindergeneeskunde), which is in 
operation since 2003. 
3. The European Registration Of Congenital Anomalies 
(EUROCAT), which is in operation since 1981. As a regional 
register in an European consortium EUROCAT is only active in 
the Northern part of the Netherlands.  
 
Because children with Down syndrome are reported in all centers by 
health care professionals on a voluntary basis, it is likely that the three 
registers suffer from under-ascertainment.  
 
This was also a conclusion of a study by Weijerman and his colleagues. 
Weijerman et al. (2008) combined the relevant data from the LVR/LNR 
and the NSCK registers for 2003 and found that Down syndrome birth 
prevalence was 16 per 10,000, using the Capture-Recapture method. This 
prevalence assessment exceeds the reported levels of all three registers, 
taken separately. However, combining the LVR/LNR and NSCK 
registers has only been carried out for the year 2003. As a consequence 
the results from this study do not allow conclusions about changes and 
long-term trends. 
 
As information on Dutch Down syndrome population prevalence is 
missing, it is an alternative approach to estimate Down syndrome 
prevalence by a theory-based epidemiological model. In regard to Down 
syndrome this has been done by de Graaf (1998) for birth prevalence, by 
Scheepstra (1998) for elementary school aged population prevalence of 
children with Down syndrome, and by Steffelaar and Evenhuis (1989) for 
senior population prevalence in the Netherlands, and by Steele and 
Stratford (1995) for population prevalence and age distribution in the UK. 
In the three Dutch studies the model was not validated by any empirical 
data, and in the UK study only data for one specific year were used. In 
the British study and in two of the Dutch studies, population prevalence 
and age distribution were estimated. The huge changes in mortality rates 
in Down syndrome, however, during the twentieth century were not 
42 Chapter 2 
taken into account (Steele; Scheepstra), or only roughly modelled 
(Steffelaar). It was our goal to validate an evidence-based theoretical 
model for prevalence of Down syndrome using social-demographic and 
statistical-medical data about birth prevalence and mortality for a long 
period and for several countries. 
 
2.2. Materials and methods 
 
In the methods section the separate steps to build the model, but also 
methods and sources of the information of each of the included variables 
are discussed. 
2.2.1. Natural birth prevalence 
 
Natural birth prevalence of Down syndrome is the total amount of births 
in the absence of prenatal testing and induced abortion of affected 
pregnancies.  
 
There is an extensive body of research regarding maternal age-specific 
risk for Down syndrome live births. Researchers have developed slightly 
different models (Morris, Wald, Mutton, & Alberman, 2003). We have 
decided to apply the most recent model of maternal age–specific risk for 
Down syndrome developed by Morris, Mutton, and Alberman (2002) 
using data from the National Down Syndrome Cytogenetic Register 
(NDSCR). The NDSCR has been collecting information on prenatally and 
postnatally karyotyped Down syndrome cases from all cytogenetic 
laboratories in England and Wales since 1989. 
 
Data on births by maternal age in general population are available for the 
Netherlands from 1936 onwards, from the National Office for Statistics 
(CBS), for Ireland from 1955 onwards, from the Central Statistics Office 
(CSO) and for England/Wales from 1938 onwards, from the Office for 
National Statistics (ONS). In our model, natural Down syndrome birth 
prevalence was assessed by combining these data for each country with 
the Morris model of Down syndrome maternal age–related risk. It was 
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assumed that maternal age distribution in the general population before 
1936 in the Netherlands, before 1955 in Ireland, and before 1938 in 
England/Wales, would be similar to the average in the five following 
years from which data were available. 
2.2.2. Actual birth prevalence 
 
To determine actual birth rates instead of potential birth rates of children 
with Down syndrome according to maternal age, the effect of prenatal 
testing and subsequent selective abortion of Down syndrome 
pregnancies is an important variable.  
 
However, induced abortions of, say, 100 Down syndrome pregnancies do 
not lead to a reduction of a 100 live births. According to the literature 23 
to 25% would have ended in a natural miscarriage (Cuckle, Nanchahal, & 
Wald 1991; de Graaf, 1998). Savva, Morris, Mutton, & Alberman (2006) 
used the aforementioned English/Welsh NDSCR database to investigate 
more precisely the correlation between natural miscarriages and 
maternal age versus type of prenatal testing (amniocentesis or chorionic 
villus sampling (CVS)). In our study this information was used to 
construct a more precise correction factor for natural foetal loss. The 
natural foetal loss was estimated to be 34% in case of CVS and 27% in 
case of amniocentesis in women older than 35 years of age and 25% and 
20% in women younger than 35 years of age, respectively. By making use 
of information from the NDSCR database from 1989 onwards on 
terminations of Down syndrome pregnancies, type of prenatal testing 
and maternal age, we could estimate that every 100 induced Down 
syndrome abortions leads to a net result of 73 prevented births of 
children with Down syndrome, with a range from 71 to 77 for different 
years. In their study, Buckley and Buckley (2008) used a slightly different 
correction factor for natural foetal loss in CVS and estimated the net 
result of 100 induced abortions in the NDSCR database to be 70 
prevented births, with a range of 67 to 75 for different years.  
 
From 1989 onwards, reliable data on terminations of Down syndrome 
pregnancies are available from the NDSCR. For the period 1974-1988 data 
were used on induced abortions of Down syndrome pregnancies 
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published by the Office for National Statistics (ONS) and the 
Government Statistical Service of the Department of Health. Finally, we 
assumed that Down syndrome birth reduction due to selective abortion 
proportionally increased from 0% in 1969 to the situation of 1974 (10.5%).  
 
For the Dutch situation, the annual reports on terminations of Down 
syndrome pregnancies, including data on prenatal testing method and 
maternal age, from the Working Party Prenatal Diagnosis and Therapy 
(WPDT) were used for the period 1991-2004. For the Netherlands we 
estimated a net prevention of 71 births per 100 induced terminations, 
with a range from 70 to 73. This is somewhat lower than in 
England/Wales, as in the Netherlands both the percentage CVS and 
maternal age of women making use of prenatal services were slightly 
higher.  
 
From 1991 onwards, reliable data on terminations of Down syndrome 
pregnancies in the Netherlands are available from the WPDT. For 1981-
1990 we used data from EUROCAT on induced terminations of Down 
syndrome pregnancies. Finally, we assumed that Down syndrome birth 
reduction due to selective abortion proportionally increased from 0% in 
1970 to the situation of the early 1980s (6.5%).  
 
Ireland is in a special position compared to the Netherlands and 
England/Wales because termination of pregnancy is illegal in this 
country. Therefore it was assumed that the actual birth prevalence will be 
similar to (or at least close to) the natural birth prevalence.  
2.2.3. Mortality 
 
Results from 35 studies were used to estimate 10-years-survival rates for 
the respective years of birth (Figure 2.1 and Table 2.1). For each study the 
survival rate was plotted against the year of birth and a regression line 
was drawn with the non-parametric SPSS LOESS function. If the authors 
of a study did not specify this, it was assumed that the survival rate 
mentioned in the study applied to the most recent year of birth. 
Particularly in research concerning longer periods of time some 
researchers (Baird & Sadovnick, 1987; Glasson et al., 2002) report higher 
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under-registration of neonatal mortality in Down syndrome in the 
beginning of the research period. According to such information, it is 
safer to assume that survival rates are more correct for the end of the 
research period. The same procedure was used for estimating 1- and 5-
year survival rates. The rates for intermediary ages were extrapolated. In 
Table 2.1, underlined figures are directly derived from or calculated on 
the basis of the cited study. The other (not-underlined) figures are 
estimated on the basis of the relation between (similar) 1-year, 5-year and 
10-year survival rates as found in studies in which more than one of these 
figures is given. Some studies in Table 2.1 are marked with an asterisk (*). 
In that case we estimated the survival rates on the basis of a combination 
of the Down syndrome population prevalence in relation to a certain age 
group as given in the study and the birth prevalence as derived from the 
present model. The studies show that survival of young children with 
Down syndrome dramatically improved during the twentieth century. 
 
Figure 2.1 Ten years survival rates for children with Down syndrome 
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Table 2.1 1-, 5-, and 10- year Down syndrome survival rates 
 
Study Period 
1- 5- 10- 
 Year survival rates 
1 Baird and Sadovnick (1987) 1952-1981 77.80 73.00 70.42 
2 Bell, Pearn, and Firman in Maaskant (1993) 1976-1985 87.20 84.00 83.00 
3 Butler and Alberman in Midwinter (1972)* 1952-1962 58.00 43.00 37.00 
4 Canadian Congenital Anomalies Surveillance System 1991-1999 95.20 91.20 88.50 
5 Carter (1958) 1944-1955 46.90 39.70 36.80 
6 CBS-table 'primary causes of death’ 1996-2005 96.00 92.00 89.30 
7 Collman and Stoller (1963) 1948-1957 68.90 49.40 46.20 
8 Dastgiri, Gilmour, and Stone (2003) 1989-1997 87.70 84.00 79.30 
9 de Walle, Cornel, Sijmons, Tuerlings, and ten Kate (1995) 1981-1991 83.00 79.50 75.00 
10 Dupont, Vaeth, and Videbeck (1986) 1976-1984 91.97 83.99 82.40 
11 Elwood and Darragh in Maaskant (1993) 1960-1969 64.40 55.70 53.30 
12 Fabia and Drolette in Maaskant (1993) 1950-1966 76.80 66.40 64.50 
13 Freyers and MacKay in Maaskant (1993) 1961-1977 83.30 68.80 67.00 
14 Frid (2002) 1973-1980 85.40 76.50 74.60 
15 Frid (2002) 1995-1998 97.50 93.50 90.80 
16 Fryers (1986) 1961-1980 81.40 77.20 70.70 
17 Gallagher and Lowry in Malone (1988) 1952-1971 88.15 84.90 82.70 
18 Glasson et al. (2002) 1961-1970 94.00 86.70 84.00 
19 Glasson et al. (2002) 1971-1980 94.00 90.70 89.00 
20 Glasson et al. (2002) 1981-1990 94.00 91.90 89.00 
21 Glasson et al. (2002) 1991-2000 97.80 97.30 95.00 
22 Hayes et al. (1997) 1980-1989 88.00 86.90 82.00 
23 Lane and Stratford (1988) 1948-1958 38.00 32.00 30.00 
24 Leonard, Bower, Petterson, and Leonard (2000) 1980-1985 87.00 84.00 79.00 
25 Leonard et al. (2000) 1986-1990 89.00 86.00 85.00 
26 Leonard et al. (2000) 1991-1996 94.00 88.00 87.00 
27 Lewis in Steele and Stratford (1995)* 1915-1919   14.60 
28 Lunn (1959) 1953-1958 76.10 65.80 65.00 
29 Maaskant (1993) 1979-1983 92.80 89.60 88.25 
30 Malone (1988)* 1976-1984 92.50 87.00 85.28 
31 Malone (1988)* 1966-1975 77.26 63.00 59.55 
32 Masaki et al. (1981) 1966-1975 93.60 86.00 84.80 
33 McGrother and Marshall in Maaskant (1993) 1976-1985 82.50 79.00 76.70 
34 Midwinter (1972)* 1951-1956 64.00 55.40 53.00 
35 Mulcahy in Maaskant (1993) 1966-1975 83.50 69.00 71.30 
36 Mulcahy and Reynolds (1985)* 1940-1954 53.00 47.00 44.00 
37 Mulcahy and Reynolds (1985)* 1955-1959 55.70 48.20 45.00 
38 Mulcahy and Reynolds (1985)* 1960-1964 61.60 53.30 51.00 
39 Mulcahy and Reynolds (1985)* 1965-1969 64.00 55.40 53.00 
40 Mulcahy and Reynolds (1985)* 1970-1974 84.00 74.00 70.00 
41 Penrose (1949)* 1933-1938   22.00 
42 Record and Smith in Maaskant (1993) 1942-1952 49.90 44.10 39.15 
43 Ross, Innes, and Kids in Steele and Stratford (1995)* 1941-1956 64.00 55.40 53.00 
44 Steele and Stratford (1995)* 1962-1977 77.00 63.00 60.00 
45 Stratford and Steele (1985)* 1963-1973 73.00 60.00 57.00 
46 Wing in Steele and Stratford (1995)* 1931-1941 59.00 44.00 38.00 
 survival rates estimated on basis of population prevalence of certain age groups 
in combination with modelled birth prevalence 
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A final slight adjustment to the modelled survival rates was made by 
assuming that from the early 1990s until now 10-years survival rates not 
have risen gradually from 85% to 93% as shown in Figure 2.1, but more 
sharply in the early 1990s to reach 93% from 1993 onwards. This 
assumption is based on the findings of Yang, Rasmussen, and Friedman 
(2002). In their analysis of almost 18,000 death certificates of persons with 
Down syndrome in the USA from 1983 to 1997, they found an sharply 
increased median age at death in white persons with Down syndrome 
and additional congenital heart defects after 1992, from 0 year of age in 
1992 to 18 years of age in 1994. As half of children with Down syndrome 
have a congenital heart defect, this implies that survival of young 
children with Down syndrome substantially and rapidly improved in the 
early 1990s. 
 
For modelling survival rates above 10-years of age, data were used from 
studies of Glasson et al. (2002), Maaskant (1993), Baird and Sadovnick 
(1987), and Dupont, Vaeth, and Videbeck (1986) (Figure 2.2). The survival 
curves above 10 years of age from these studies are highly similar. It was 
decided to make use of the average of these four curves. For the period 
before 1955 a survival curve above 10 years of age was used showing a 
more rapid decrease, based on the work of Penrose (1949). This more 
hazardous survival curve was used for predicting the survival of cohorts 
born before 1945 until the calendar year 1955. After 1955 it was assumed 
that the survivors of these cohorts would also follow the survival curve 
constructed for the period 1955 onwards. 
2.2.4. Population prevalence 
 
By combining the modelled actual birth prevalence with the constructed 
survival curves for each year of birth, the population prevalence and age 
distribution for each calendar year from the 1950s onwards could be 
computed. 
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Figure 2.2 Down syndrome survival curve above 10 years of age  
 
 
 
 
2.2.1. Predicting future prevalence rates 
 
In order to apply this model for future predictions, it was necessary to 
make some additional assumptions: 
 The distribution of maternal age at birth in the general 
population will stay unchanged (with a high percentage of older 
mothers). 
 The total amount of births in general and the development of the 
total population in future years can be based on prognostic 
models of CBS, CSO and ONS. 
  The reduction percentage due to selective terminations of Down 
syndrome pregnancies will only be slightly higher than 
nowadays, and will be 40% in the Netherlands and 50% in 
England/Wales in coming decades. Selective termination of 
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Down syndrome pregnancies in Ireland will remain practically 
absent. 
  The 10-years-survival rates will only slightly improve to 95% for 
the next decades. 
 The survival curve above 10 years of age will be stable and 
unchanged for the next decades.  
 
Only a slight increase was assumed in the reduction percentage due to 
selective abortion in the Netherlands and England/Wales because, 
according to the theory-based model, the reduction percentage for 
women above the age of 35 has been nearly constant for the last fifteen 
years (around 45% in the Netherlands and around 55% in 
England/Wales). For the subgroup of women younger than 35, the 
reduction percentage in England/Wales increased from 1989 to 1997 
from 7 to 35% and stayed nearly constant in subsequent years. In the 
Netherlands the reduction percentage gradually grew from nearly zero in 
1991 to 20% in 2004. There seems to be more recently a fairly consistent 
quantitative subgroup of women in both countries that do not want to 
make use of prenatal testing services. The increase in Down syndrome 
reduction percentage due to selective abortion for all pregnant women 
(from 20 to 35% in the period 1991-2004 in the Netherlands; from 25 to 
nearly 50% in 1989-2004 in England/Wales) is for a very large part the 
consequence of rising maternal age and only for a small part the result of 
a higher percentage making use of prenatal services in pregnant women 
under 35. The assumption of an unchanged maternal age distribution 
will result in only a slight increase in reduction percentages due to 
selective abortion in coming years. 
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2.3. Results 
2.3.1. Validating the model 
 
The next step is validating the theory-based model and, if necessary, 
adapting the model by comparing the predicted birth prevalence, life 
expectation and mortality rates, population prevalence, and age 
distribution with empirical data from the three countries. However, 14 of 
the 26 empirical datasets in these comparisons were actually also used in 
developing the model. The issue whether these comparisons can be 
considered to be a real external validation of the model will be elaborated 
upon in the discussion. 
2.3.2. Comparison with empirical data on birth 
prevalence of children with Down syndrome 
 
For the purpose of validation, results on assessed birth prevalence on 
Down syndrome of the theoretical model were compared with data on 
actual birth prevalence from eight studies (Figure 2.3) from the UK (3), 
Ireland (2) and the Netherlands (3). The model fits the empirical data 
fairly well. For the UK, the theoretically-based results on average are 2% 
higher than the 1978-1992 data of Huether, Haroldson, Ellis, and Ramsay 
(1996), 5% lower than the 1991-2003 combined UK EUROCAT data and 
2% higher than the 1990-2004 NDSCR data (see for the NDSCR data also 
Morris & Alberman, 2009). For Ireland, the theoretically-based results on 
average are 2% higher than the 1966-1983 data of Mulcahy and Reynolds 
(1985) and 6% higher than the 1980-2003 combined Irish EUROCAT data. 
For the Netherlands, the theoretically-based results are slightly higher 
(8%) than the actual 1996-2003 LVR/LNR data, and the NSCK-data. 
Furthermore, the theoretically-based results on average are 5% higher 
than the 1980-1989 Dutch EUROCAT data. However, for the period 1990-
2004 the theoretically-based results on average are even much higher 
(28%) than the Dutch EUROCAT data. But, as has been stated before 
(Weijerman et al., 2008), the LVR/LNR, NSCK and Dutch EUROCAT 
register are likely to suffer from under-ascertainment. Correcting for this 
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bias, Weijerman et al. (2008) estimated live birth prevalence in 2003 even 
to reach 16 per 10,000, which is 2 points (14%) higher than our theory-
based estimation for 2003.  
2.3.3. Comparison with empirical data on mortality 
and life expectancy 
 
The theoretically-based model outcomes on mortality were compared 
with data from a Dutch study of Coppus et al. (2006). From 2000 
onwards, they did a follow-up of 506 persons with Down syndrome over 
45 years of age. Mortality after a mean 3.3 years of follow-up was in the 
age group 45 to 50 8%, age 50-54 14%, age 55-60 28% and age >60 49%. 
Our model would predict comparable mortality rates for a similar period 
of 3.3 years, respectively 7, 13, 25 and 39%. The difference between the 
model outcome on mortality in the age group >60 and the empirical data 
of Coppus et al. could very well be the result of chance, as Coppus et al. 
studied a fairly small group (of 39 persons) in this age range, which 
results in a 95% confidence interval of approximately 33-64%. 
 
According to results of the study of Yang et al. (2002) in the USA median 
age at death for persons with Down syndrome increased from 25 years in 
1983 to 49 years in 1997. Our model would predict a similar increase in 
median age of death from 24 to 50 years in the same period. 
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Figure 2.3 Down syndrome birth prevalence comparison of model with 
other studies 
 
 
 
 
 
For each year of birth a survival curve was constructed and life 
expectancy for the respective years of birth was estimated. The 
theoretically-based model outcomes were compared with empirical 
studies on Down syndrome life expectancy at birth. Penrose (1949) 
estimated Down syndrome life expectancy to be 9 years in 1930 and 12 
years in 1949. On the basis of our model for the same years, this would be 
11 and 22 years, respectively. Collman and Stoller (1963a, 1963b) 
estimated a life expectancy of 10 years for the year of birth 1955 and 16 
years for 1963. Our model would predict for the same period 25 and 28 
years, respectively. Deaton (1973) estimated 30 years for 1970, our model 
would predict 35 years. Masaki et al. (1981) and Maaskant (1993) both 
estimated life expectancy to be 49 years for 1980, our model would 
predict 43 years. Dupont et al. (1986) estimated 46 years for 1989, our 
model exactly the same. Glasson et al. (2002) estimated median life 
expectancy for 2000 to be 59 years. On basis of Glasson et al.’s survival 
curve it could be estimated that this results in a mean life expectancy of 
54 years, which is comparable with the 52 years of our model for 2000. 
Both the historical empirical data and the model-based results show a 
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clear increase of Down syndrome life expectancy from around 10 years in 
1930 to more than 50 years nowadays. This is a sharp increase compared 
to the development of life expectancy in general population with an 
increase of 20 years in the same period to an age of 78 (Acemoglu & 
Johnson, 2006; van Nimwegen, Esveldt, & Beets, 2003; Kinsella, 1992; 
CBS, 2006). Some of the older historical studies estimate Down syndrome 
life expectancy to be lower than our model predicts for the year of birth 
concerned. A possible explanation for these differences is that in 
assessing life expectancy these studies used survival data from those 
born in earlier years, which could lead to a huge underestimation of life 
expectancy when survival rates actually significantly improve in 
successive years.  
2.3.4. Comparison with empirical data on on 
population prevalence and age distribution  
 
The most important question in validating the theoretically-based model 
is with regard to the central question: does the model represent similar 
data compared to representative population-based empirical data on 
Down syndrome prevalence and age distribution? For the Netherlands, 
complete empirical studies on population prevalence are absent. 
However, it proved possible to make a comparison between the model 
and the outcomes of three recent Dutch studies, however, with limited 
samples. Coppus et al. (2006) studied a population-based sample of 506 
persons with Down syndrome over 45 years of age in the Dutch regions 
of Rotterdam, Zeeland, Noord-Brabant and Gelderland. Four age groups 
were distinguished: <50, 50-54, 55-59 and >60 years. The correlation 
between these empirical and the modelled data in age distribution is r = 
0.998 (p<0.002). The second author of this article collected information in 
2008 on 1073 persons (30+ years of age) with Down syndrome in Dutch 
institutions. The correlation between empirical and modelled data in age 
distribution in ten age groups is r = 0.93 (p<0.000). Finally, on the basis of 
a count by 21 out of 116 SLD-schools in the Netherlands of pupils with 
Down syndrome (4-13 years of age) in their region (in special as well as 
regular education), the first author of this article could estimate the grand 
total of Down syndrome in the Netherlands in primary school age to be 
about 2200, whereas the model predicts about 2100. Although all of these 
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more recent studies are limited in scope, their results are in good 
accordance with the model. 
 
For England/Wales, there are four complete studies on Down syndrome 
population prevalence and age distribution available. In 1949, in the 
London region, Penrose counted a total of 138 persons with Down 
syndrome in a population out of 773,000 inhabitants. This would equal a 
population prevalence of 1.8 per 10,000. Penrose stated in his publication 
(Penrose, 1949) that under-ascertainment in the age range 0-10 years was 
extremely high. After correcting for under-ascertainment, Penrose 
assumed population prevalence to be 3.2 per 10,000. Our model predicts 
a comparable figure with 3.1 per 10,000 for England/Wales in 1949. 
Midwinter counted in 1968 in the Bristol region 229 persons with Down 
syndrome in a population of 427.780 inhabitants. This study (Midwinter, 
1972) equals a population prevalence of 5.4 per 10,000. Our model 
predicts a slightly lower prevalence figure of 4.6 per 10,000. In 1982, in 
the combined Sheffield and Buckingham region, Stratford and Steele 
(1985) counted 530 persons with Down syndrome in a population of 
1,145,200 inhabitants. Population prevalence would be 4.6 per 10,000 for 
the combined regions. Our model predicts a somewhat higher prevalence 
of 5.5 per 10,000 for England/Wales in 1968. Between the two regions, 
population prevalence differed widely, with 5.1 in Sheffield and 4.2 in 
Buckingham. This difference suggests that there might be under-
registration in certain age groups. In 1987, Steele and Stratford (1995) in 
30 different Social Service and Health Authority registers across the UK 
identified about 3700 persons with Down syndrome in a total population 
of approximately 7 million. According to Steele and Stratford, following 
adjustment for under-ascertainment in 0-4 years, this would equal a total 
of 30,099 persons with Down syndrome for England, Wales and Scotland. 
The authors claim a population prevalence figure in 1987 of 6.7 per 
10,000. This last assessment must be a computational error. According to 
ONS, the resident population in 1987 was 55.222 million in England, 
Wales and Scotland. With an estimated total of 30,099 persons with 
Down syndrome, this would yield a population prevalence of 5.5 per 
10,000 (and not 6.7 per 10,000). Our model predicts a comparable 5.7 per 
10,000 for 1987. 
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It can be concluded that the results of the theory-based model are quite 
consistent with the empirical data on total population prevalence of the 
four UK studies. Quite similar results are also achieved with regard to 
age distribution. Correlations between modelled age distribution and 
empirical data are respectively r = 0.99 (p<0.001) for the 1949 data on age-
distribution in 8 age groups of Penrose (after correcting by Penrose for 
under-ascertainment in the age range 0-10 years), r = 0.76 (p<0.004) for 
the 1968 data on age-distribution in 12 age groups of Midwinter, r = 0.97 
(p<0.001) for the 1982 data on age-distribution in 8 age groups of 
Stratford and Steele, and r = 0.99 (p<0.000) for the 1987 data on age-
distribution in 14 age groups of Steele and Stratford. In the counts of 
Midwinter there is a clear under-registration in the age range 0-4 years. If 
we exclude the data for the age range 0-4 years, the correlation coefficient 
between modelled and empirical data reaches r = 0.97 (p<0.0001).  
2.3.5. Adjustments of the model after the validation 
process  
 
Our initial model does fit the Dutch and British empirical data fairly well 
and no adjustments have to be made. With regard to the republic of 
Ireland, Mulcahy and Reynolds (1985) published data from the Irish 
census of 1974 and 1981. For 1974 a total of 2992 persons with Down 
syndrome were counted in the Irish population of 3.1239 million 
inhabitants. In 1981 the respective figures were 3559 in 3.4434 million. 
The Down syndrome population prevalence figures are 9.6 per 10,000 for 
the year 1974 and 10.3 for 1981. The theory-based model shows higher 
values with 12.2 and 12.6 respectively. This difference is partly due to a 
higher estimation of children with Down syndrome in the age range 0-4 
years in our model. This discrepancy could be again the result of under-
ascertainment in the empirical data. However, our model also shows 
much higher prevalence rates in the age range 20-54 in 1974 and in the 
age range 35-54 in 1981. All of these are Irish persons born between 1920 
and 1955. By comparing information from CBS, CSO, ONS and the 
Registrar General Northern Ireland Annual Report (2004) on infant 
mortality in general population in the Netherlands, the UK and Ireland 
respectively, it could be demonstrated that infant mortality in the period 
1920-1955 was almost twice as high in Ireland in comparison with both 
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other countries. This gap between countries is closing in more recent 
years. It can be expected, that a higher general infant mortality will co-
occur with a much higher infant mortality in Down syndrome, as these 
children often are more vulnerable. Therefore an adapted model for 
Ireland was constructed with a lower 10 year survival rate for persons 
with Down syndrome born between 1920 and 1955. Assuming 10 year 
survival for persons with Down syndrome in Ireland for 1950-1955 was 
84% and for 1920-1949 60% of the values used in our model for both other 
countries, the adjusted model predicts numbers in the corresponding age 
ranges that are in more accordance with the census data. Predicted 
population prevalence rates on basis of the adjusted model are 10.5 per 
10,000 in 1974 and 11.1 in 1981. Age distribution of the initial model 
showed a correlation coefficient of r = 0.91 (p<0.005) with Irish census 
data on age distribution in 7 age groups of 1974 and r = 0.93 (p<0.002) 
with 1981 census data. After correction the concordance was r = 0.98 
(p<0.001) and 0.93 (p<0.002) respectively. In comparison with the initial 
model the adjusted model predicts a slightly lower population 
prevalence, ranging from 14% lower in 1974 to only 3.5% in 2005.  
2.3.6. Assessments of prevalence rates with the model  
 
In regard to birth prevalence, the present model shows similar trends and 
results in all three countries (Figure 2.3). Until the early 1980s, there is a 
sharp decrease in Down syndrome live birth prevalence caused by a 
decreasing percentage of older mothers, due to smaller family size. From 
the early 1980s onwards, as a consequence of postponed motherhood, the 
percentage of mothers older than 35 years of age is growing again. This 
demographic trend produced a clear increase in natural Down syndrome 
live birth prevalence. However, from the early 1980s onwards prenatal 
services have been developed and expanded in the Netherlands and 
England/Wales, resulting in a small increase in actual live birth 
prevalence in the Netherlands, and with only a very slight growth since 
the 1990s in England/Wales.  
 
If we look in more detail at the timing of events and the corresponding 
values of live birth prevalence, some cultural differences between the 
three countries emerge. A pattern of large families can particularly be 
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observed in Ireland, where the percentage of 35+ mothers has always 
been higher than in both other countries and where the onset of a 
decrease in this percentage fell some 15 years later. Also, some difference 
between England/Wales and the Netherlands existed before 1975 with a 
higher percentage 35+ mothers and a corresponding higher natural live 
prevalence in the Netherlands. Starting in the early 1970s the gap in 
percentage of older mothers and natural birth prevalence rates has 
disappeared between both countries. The differences in actual birth 
prevalence between both countries since the early 1970s are caused by 
differential use of selective abortion. England/Wales has a policy of a 
more active approach since the early 1990s by offering prenatal screening 
services to all pregnant women. There also seems to be a different 
attitude towards abortion between both countries. The abortion rate in 
the general population is twice as high in England/Wales as compared to 
the Netherlands (Henshaw, Singh, & Haas, 1999). It is expected that also 
in the Netherlands a small increase in Down syndrome birth reduction 
due to selective abortion will take place in future years, since screening is 
offered more actively in most recent years.  
 
Down syndrome reduction rates due to selective abortion have been 
increasing in the Netherlands from approximately 20% in the early 1990s 
to some 35% in 2003, and in England/Wales in the same period of time 
from around 25% to over 45%. Therefore, one might conclude that 
children with Down syndrome are less welcome nowadays. However, 
this conclusion would be premature, since increasing reduction rates are 
to a large extent a function of a growing proportion of mothers above the 
age of 35 years in the general population. Within this group of elder 
women the reduction rates have been nearly constant in both countries 
throughout the last 15 years. 
 
Population prevalence of persons with Down syndrome is a function of 
incident cases at birth and life expectancy. Life expectancy for persons 
with Down syndrome has been dramatically improved during the 
twentieth century. Figure 2.4 shows predicted population prevalence 
rates for the period 1950-2050 in the three countries concerned. It shows 
also prevalence estimates, if there had never been any prenatal testing 
and selective abortion. These figures give an impression of the impact of 
prenatal services on Down syndrome population prevalence. 
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The estimates of population prevalence of persons with Down syndrome 
in the Netherlands (Figure 2.4) show a sharp increase until 1970. After 
this year it reaches a more or less stable level. In England/Wales and 
Ireland Down syndrome population prevalence was clearly rising till 
1990 and reached a relatively stable level in following years. Nowadays, 
in absence of selective abortion, population prevalence of persons with 
Down syndrome would have been 14% higher in the Netherlands and 
25% in England/Wales. As a result of selective abortion, Down syndrome 
population prevalence in the Netherlands and England/Wales has been 
more or less stable since 1990. Recent Down syndrome population 
prevalence rates are assessed by this model as 13.1 per 10,000 persons in 
Ireland, 7.7 in the Netherlands and 6.1 in England/Wales. Within its 
assumptions, for the Netherlands and England/Wales a slight decrease 
to respectively 7.1 per 10,000 persons and 5.6 per 10,000 persons in 2030, 
and for Ireland a small increase to 13.5 in 2015 is expected.  
 
 
Figure 2.4 Down syndrome population prevalence past and future 
expectation with or without selective abortion 
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Changes in birth prevalence and in childhood survival have altered the 
age distribution of the Down syndrome population. Using the outcomes 
of the model in 1950 only 20% of Dutch persons with Down syndrome 
were older than 20 years of age and 3% older than 40 years, compared to 
respectively 65% and 36% nowadays. For England/Wales the age 
distribution is quite similar. However, the model estimates show that in 
Ireland only 25% of the recent Down syndrome population is older than 
40 years, due to higher birth prevalence rates in recent decades in 
comparison with both other countries.  
 
The predicted numbers of persons with Down syndrome by age group 
for the period 1950-2050 in the Netherlands based on the theoretical 
model are shown in Figure 2.5. These results demonstrate that the 
numbers of ‘older’ persons with Down syndrome (over 40 years of age) 
in the Netherlands will reach a peak in the year 2010 with about 4600 
persons. This is twice as much compared to the number of persons with 
Down syndrome in 1990. 
 
Figure 2.5 Age distribution of persons with Down syndrome in 
the Netherlands past and future expectation 
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2.4. Discussion 
 
Some of the empirical datasets in the validation process were actually 
also used in developing the model. In regard to our estimation of actual 
birth rates, this applies to the NDSCR-database. We used the model of 
Morris et al. (2002) of Down syndrome maternal age-related risk. In 
addition, we used data of Savva et al. (2006) in constructing a precise 
correction factor for natural foetal loss. Both Morris and Savva, however, 
based their investigations on the NDSCR-database. This implies that the 
comparison of our modelled results with the birth prevalence rates in the 
NDSCR-database should not be considered to be a truly external 
validation, but rather only shows a goodness of fit. However, the 
comparisons with the other seven studies of Down syndrome birth 
prevalence (Huether et al., 1996; Mulcahy & Reynolds, 1985; Dutch, Irish 
and UK EUROCAT data; Dutch LVR/LNR and NSCK data) are 
genuinely external validations, as these studies were not used at all in 
constructing our modelled birth prevalence rates.  
 
Four out of the seven comparisons with empirical studies on Down 
syndrome life expectancy at birth should not be considered truly external 
validations. Survival curves of Glasson et al. (2002), Maaskant (1993), 
Dupont et al. (1986) and Penrose (1949) were used both in constructing 
the survival curves above 10 years of age as in estimating 1-year, 5-year 
and 10-year survival rates in our model. Since the estimation of life 
expectancy at birth is derived from survival curves, it would be 
surprising if in this regard model and empirical data from these studies 
would not converge. However, data of Collman and Stoller (1963a, 
1963b) and of Masaki et al. (1981) were only used in estimating 1-year, 5-
year and 10-year survival rates in our model, amongst many other 
studies. Leaving out the data of Collman and Stoller and of Masaki et al. 
in constructing our model, and in doing so making their data actually 
external to our model, does not make any difference for the derived 
parameters (the 1-year, 5-year and 10-year survival rates). Following this 
line of thought, we would argue that the comparisons with these two 
studies could be considered to be external validations. Data of Deaton 
(1973), finally, were not used at all in constructing the model. So the 
comparison with this study is indisputably an external validation. In 
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constructing our model, with regard to studies on mortality, not on life 
expectancy at birth, the study of Yang et al. (2002) was only used to make 
a small adjustment in the 1-year, 5-year and 10-year survival rates in the 
early 1990s. However, also without this adjustment, the model would 
predict a similar increase in median age of death from 24 years in 1983 to 
50 years in 1997. Finally, the comparison between the study of Coppus et 
al. (2006) and our model, regarding mortality rates in persons with Down 
syndrome over 45 years of age, should be considered a genuinely 
external validation. The work of Coppus was not used at all in 
constructing our model. 
 
In regard to our estimations of population prevalence, the comparison of 
our model with the data of Penrose (1949) should not be considered a 
truly external validation, as the data of Penrose were used both in 
constructing the survival curves above 10 years of age (for the period 
before 1955) as in estimating 1-year, 5-year and 10-year survival rates in 
our model. However, the data of Midwinter (1972), Stratford and Steele 
(1985), Steele and Stratford (1995) and Mulcahy and Reynolds (1985) 
were used only in estimating 1-year, 5-year and 10-year survival rates in 
our model, amongst many other studies. Leaving out the data of one of 
these four studies in constructing our model, and in doing so making the 
data of that specific study actually external to our model, does not make 
any difference for the derived parameters (the 1-year, 5-year and 10-year 
survival rates). Even leaving out all of the data of these four studies leads 
to only a small difference in the derived parameters, with 1-year, 5-year 
and 10-year survival that are approximately 6% higher for the period 
1960-1980 and unaltered for other periods. Since eventually almost the 
same model is constructed, if we leave out all the data of these four 
studies in the constructing process, we would argue that the comparisons 
with these studies could be considered to be external validations. Finally, 
the comparisons with the three Dutch studies (on more limited samples) 
are without doubt genuinely external validations, since none of these 
studies were used in constructing the model. 
 
The theory-based model for Down syndrome prevalence has a fairly 
good fit with available empirical studies. In addition, it provides 
supplementary data in situations with a clear lack of empirical material, 
for instance in regard to Down syndrome population prevalence in the 
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Netherlands and for recent years for England/Wales and Ireland as well. 
Moreover, the model can be used for understanding and predicting long-
term developments. It provides detailed information on developments in 
birth prevalence, population prevalence and age distribution of Down 
syndrome. The theory-based model also yields more insights in the 
effects on birth and population prevalence and age distribution of 
changes in maternal age, the growing use of prenatal testing, cultural 
differences between countries in both these properties, as well as changes 
in mortality.  
 
For the Netherlands, birth prevalence (in 2003) is estimated at 14 per 
10,000 with a total of around 275 births annually. The impact of selective 
abortion is lower than in the UK. Present Dutch Down syndrome 
population prevalence is estimated at 7.7 per 10,000 and the grand total at 
12,600 individuals, of whom approximately 4600 are under the age of 20 
and 4500 above 40 years old. The prevalence of ‘older’ persons with 
Down syndrome (over 40 years of age) in the Netherlands will reach a 
peak in 2010, a doubling compared to 1990, implying an increased 
demand on medical care and counselling. 
 
Constructing and validating a theoretically-based model is an inductive 
task with many methodological challenges and assumptions. Important 
variables have to be defined and selected, and the model outcomes have 
to be externally validated with empirically based outcomes.  
 
Natural birth prevalence, total amount of abortions, and the correction 
factor for natural miscarriages can be estimated fairly accurately and this 
will not lead to a large contrast with reality. In estimating natural birth 
prevalence, the model for maternal age-specific risk for Down syndrome 
was used as developed by Morris et al. (2002). Their model is the most 
recent one and is based on a large dataset with a high level of 
ascertainment (Morris et al., 2003). However, predicted birth and 
population prevalence would be 5 to 11.5% higher if one of the other 
recent models for maternal age-specific risk for Down syndrome had 
been used (Morris et al., 2003; Bray, Wright, Davies, & Hook, 1998; Hecht 
& Hook, 1996). The choice for the Morris model, instead of one of the 
other models, might possibly give some explanation for the higher Dutch 
Down syndrome birth prevalence rate that Weijerman et al. (2008) 
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estimated for the year 2003. The Capture-Recapture method, as used by 
Weijerman and colleagues, could also lead to a small overestimation by 
missed true matches and/or false positive cases. Consequently, there 
remains a possibility that the prediction of Weijerman et al. is too high. 
The model-predicted birth prevalence rates for England/Wales are in 
almost perfect accordance with the reliable counts from 1989 onwards of 
the NDSCR (the theory-based model even predicts slightly higher 
values). The NDSCR has a verified high level of ascertainment of 95% 
(Morris et al., 2003). Therefore, it appears unlikely that another model of 
maternal age-specific risk would yield better fitting results in regard to 
birth prevalence. 
 
In regard to population prevalence, the accuracy of predictions is 
dependent on an accurate model for mortality. In this study a model was 
developed in which 10-year-survival rates have been gradually 
increasing during last century. Perhaps in reality these changes were 
more intermittent, like it was modelled for the early 1990s. Furthermore, 
in the theory-based model the same survival curve after 10 years of age 
was used from 1955 onwards whereas survival above ten years of age 
might have increased in recent years. However, the theory-based model 
predicts mortality rates in accordance with recent empirical findings of 
Coppus et al. (2006) in the age range 45+. Moreover, the age-distribution 
of Down syndrome deaths of the theory-based model for the period 1996-
2005 fits fairly well data on age distribution in 19 age groups of the 
National Office for Statistics (CBS) in the same period on deceased 
persons with Down syndrome as primary cause of death. The correlation 
coefficient between modelled and empirical data is r = 0.96 (p<0.001).  
 
The theory-based model is not directly applicable to every country. In 
assessing Down syndrome birth prevalence rates, it is necessary to collect 
valid historical statistical information on maternal age births data in the 
general population and data on selective terminations of Down 
syndrome pregnancies. In assessing Down syndrome population 
prevalence rates, as can be learned from the example of Ireland in the 
period 1920-1955, historical and regional differences in infant mortality 
rates, with corresponding effects on Down syndrome survival, have to be 
taken into account, especially in regard to countries with a less well-
developed medical system and more poverty. The mortality rates in the 
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present model are based on studies from developed countries and as a 
consequence the model only is applicable to those countries. Down 
syndrome population prevalence in a less developed country can only be 
estimated if valid information on Down syndrome survival in the 
relevant country is available. 
 
In regard to population prevalence, the most recent empirical study for 
validating the present theory-based is over 20 years old. More recent 
complete studies in Down syndrome population prevalence from the 
three countries are lacking. However, it proved possible to make a 
comparison with three recent Dutch studies with more limited samples. 
Their results are in good accordance with the model. 
 
The best way of assessing the prognostic validity of the model would be 
a comparison with future empirical data. It is important to note that the 
present model is a dynamic model. It can and has to be adapted to 
changes in future demographic trends.  
 
In predicting future population prevalence rates, it was assumed that the 
distribution of maternal age at birth will stay unchanged for the next 
decades. This assumption could prove to be false as maternal age at birth 
has been rising during the last decades. However, in their prognostic 
projections, CBS, CSO and ONS assume that this trend will not continue 
into the next decennia.  
 
Future development of birth prevalence is largely dependent on how 
many pregnant women will make use of prenatal screening, testing and 
selective abortion. If, in contrast with the assumptions, this would 
increase to a large extent, the model needs to be adjusted. 
 
Another assumption is that ten-years-survival rates will only slightly 
improve to 95% for the next decades. However, a larger improvement 
would only have a marginal effect on population prevalence since in the 
three countries for which the model was developed ten-years-survival 
rates are already very high. More or less the same applies to survival 
rates in older children and young adults. Improvement in their survival 
would also only have a small effect on predicted future population 
prevalence. Nowadays, many persons with Down syndrome die between 
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50 and 60 years of age. If medical advancement would change this, the 
model certainly needs adjustment, especially for the number of persons 
above 40 years of age. 
 
An important question is whether these uncertainties in the future 
predictions can be quantified. Ascribing error terms to the various 
parameters, and using these to derive error bounds on the predictions 
would be ideal but is beyond the scope of our present approach. 
However, it is possible to provide some idea of the effect of varying 
parameters. The future development in Down syndrome population 
prevalence largely depends on the future development in maternal age 
and in uptake of prenatal services. We could construct a minimum and a 
maximum variant. In the following explanation, we will limit ourselves 
to the Dutch predictions. In a minimum variant, maternal age does not 
rise in the next decades, and the reduction percentage due to selective 
terminations in the Netherlands increases to 50% instead of 40%. This 
variant leads to a birth prevalence in the next decennia that is 17% lower 
than assumed in the original model and to an estimation of population 
prevalence that, in comparison with the original model, is 6% lower in 
2030 (6.7 per 10,000 instead of 7.1). In a maximum variant, maternal age 
increases, while the reduction percentage for women above the age of 35 
and this percentage for women below age 35 stay constant. Actually, this 
has been more or less the situation in the Netherlands from the early 
1990s till at least 2003. The resulting increase in actual birth prevalence 
has been on average 0.2 per 10,000 per year. We could assume this trend 
to continue in next decades, starting with an actual birth prevalence of 
around 14 in 2005 till in 2030 a peak value is reached of 19. This variant 
leads to an estimation of population prevalence that, in comparison with 
the original model, is 14% higher in 2030 (8.1 per 10,000 instead of 7.1). 
 
The most important strengths of our modelling method are (1) the fact 
that it can provide supplementary data on Down syndrome prevalence in 
situations with a clear lack of empirical material and (2) it can be used in 
predicting long-term developments. The most important limitations are 
(1) the necessity of valid data on maternal age at birth in the general 
population and on selective abortions and (2) the fact that the survival 
curves need adjustment for the model to be applied to countries with a 
less well-developed medical system and more poverty. 
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Appendix: How does the model operate? 
 
Step 1: natural live birth numbers and prevalence 
Data on births by maternal age in general population are available from 
national statistical offices.  
 
Morris formula is: risk = 1/(1+exp(7.330-4.211/(1+exp(-0.282*(maternal 
age-37.23))))). In this formula a maternal age of for instance 36 actually 
means an age range of 36-37 (so on average: 36.5). Statistical offices can 
use different definitions for maternal age. It is important to make sure 
which range is meant with for instance an age of 36. The first step is 
combining these maternal age data with the formula. For instance in the 
Netherlands in 2000, 8079 children were born by women of 36 years of 
age (CBS, in this table, uses a definition in which 36 year is indeed the 
range 36-37). The natural risk for Down syndrome is for the maternal age 
range 36-37: 1/(1+exp(7.330-4.211/(1+exp(-0.282*(36-37.23))))) = 0.003758. 
So in 2000, in the absence of prenatal services, 0.003758*8079 = 30 
children with Down syndrome would have been born in women of 36 
years of age. By combining these data for each maternal age, it can be 
estimated that in 2000 401 children with Down syndrome would have 
been born in the absence of prenatal services. By dividing the estimated 
number of children with Down syndrome for each year of birth by the 
total annual number of children born in the Netherlands (CBS-data), and 
multiplying this with 10,000, we arrive at the annual natural birth 
prevalence per 10,000 births. 
 
Step 2: actual live birth numbers and prevalence 
We need data on selective terminations of pregnancies, available for 
instance from WPDT and NDSCR. Because the period between a prenatal 
diagnosis and birth is approximately half a year, we assumed that half of 
the children aborted in a particular calendar year, if not aborted, would 
have been born in that same calendar year and the other half in the next 
calendar year. If we want to know the actual number of Down syndrome 
births in for instance 2000, we need to know the number of selective 
TOP’s in 1999 and in 2000. We estimated that every 100 induced Down 
syndrome abortions leads to a net result of 73 prevented births of 
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children with Down syndrome (if more details were available about 
maternal age at prenatal diagnosis and type of prenatal testing, we 
constructed a more precise correction factor, see the article). In the 
Netherlands for instance, in 1999 and 2000, 149 and 162 Down syndrome 
pregnancies were terminated, respectively. This implies that the net 
reduction of Down syndrome births in 2000 was around 0,73x 
((149+162)/2) = 114 children. So the estimated actual number of Down 
syndrome births would be 401-114 = 287. By dividing the estimated 
number of children with Down syndrome for each year of birth by the 
total annual number of children born in the Netherlands (CBS-data), and 
multiplying this with 10,000, we arrive at the annual actual birth 
prevalence per 10,000 births. 
 
Step 3: population prevalence 
For each year of birth we have estimated 1-, 5- and 10-year survival rates 
(for the 10-year rates, see Figure 2.1). For instance of the 287 children 
born in 2000, 96% will still be alive in 2001 (1-year survival of 96%), 94% 
in 2005 and 93% in 2010 (267 children). The numbers for intermediary 
ages are extrapolated. For the survival above 10 years of age the curve in 
Figure 2.2 is applied. For instance in 2020, of the children born in 2000 
and still alive in 2010 (n=267), 94.4% (percentages taken from Figure 2.2) 
will still be alive in 2020 (at age 20), 90.8% in 2030 and 76.3% in 2050 (204 
persons). Using this same approach for each year of birth the number of 
persons still alive in following calendar years can be estimated. By 
adding up for each calendar year the estimated number of persons from 
preceding years that are still alive, and dividing this total by the total 
number of inhabitants (data from national statistical offices) and 
multiplying this with 10,000, we arrive at the estimated population 
prevalence per 10,000 inhabitants per calendar year.
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People can change, people can realize you are an individual and an 
identity is important to you, to your family, even to your community. 
People consider you an individual with rights. People respect you for 
what you are. Not just your disability. The person who you are makes it, 
That's what counts. That's why we call this book Count Us In. We are 
individuals and they are counting us in. 
 
(Mitchell Levitz, in Jason Kingsley and Mitchell Levitz, Count Us In, 
Growing Up with Down Syndrome, 1994) 
 
 
 
 
 
 
Down syndrome Birth Prevalence in the Netherlands 77 
Abstract 
 
Background The Netherlands are lacking reliable national empirical data 
in relation to the development of birth prevalence of Down syndrome. 
Our study aims at assessing valid national live birth prevalence rates for 
the period 1986-2007.  
 
Method On the basis of the annual child/adult ratio of Down syndrome 
diagnoses in five out of the eight Dutch cytogenetic centres, the national 
annual figures of the National Cytogenetic Network (LOC) on total 
numbers of postnatal Down syndrome diagnoses were transformed into 
national figures on total numbers of postnatal Down syndrome diagnoses 
in newborn children only. In combination with the national annual data 
of the Working Group for Prenatal Diagnostics and Therapeutics (WPDT) 
on numbers of Down syndrome pregnancies not aborted after diagnosis, 
national figures on birth prevalence were constructed. 
 
Results For the period 1986-2007, results based on the data of the 
cytogenetic centres are almost similar to the theory-based model data of 
de Graaf et al. (2010), with a small discrepancy of approximately 4%. 
Down syndrome birth prevalence in the Netherlands shows an upward 
trend from around 11 per 10,000 births in the early 1990s to around 14 per 
10,000 births nowadays. 
 
Conclusions In spite of expansion of antenatal screening in the 
Netherlands, Down syndrome live birth prevalence has risen in the last 
two decades as a result of rising maternal age. This increase in Down 
syndrome birth prevalence is in contrast to studies from other European 
countries. 
 
Keywords 
birth prevalence, Down syndrome, epidemiology, theory-based dynamic 
model 
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3.1. Introduction 
 
The development of birth prevalence rates of children with Down 
syndrome in Western countries has been influenced by two major trends 
with opposite effects (Olsen, Cross, & Gensburg, 2003). Firstly, maternal 
age at birth has increased in the last decades (Olsen et al., 2003; Beets, 
1999; Statistical Yearbook of the Economic Commission for Europe, 2005; 
de Graaf et al., 2010). Secondly, more precise technologies for screening 
for Down syndrome during pregnancy were introduced and prenatal 
services have been expanded to younger mothers (Olsen et al., 2003). This 
study aims to determine the net result of these two opposing tendencies. 
 
Knowledge of prevalence and age distribution of a special population, 
like persons with Down syndrome, can be helpful in terms of long-term 
planning for medical and social welfare. According to POMONA (2008), 
a European Commission-funded public health project, data on 
prevalence is one of a set of 18 health indicators, which are unavailable in 
most European countries, but are necessary for assessing the health 
situation for Europeans with intellectual disabilities. Also with regard to 
the specific subgroup of individuals with Down syndrome, data on 
prevalence are far from complete.  
 
To determine trends in Down syndrome birth prevalence accurate 
information is required on the number of children with Down syndrome 
born every year. This poses a challenging problem for countries without 
central, comprehensive and valid registers of congenital anomalies. Only 
a limited number of studies have made use of reliable national birth 
prevalence numbers in assessing long-term developments in Down 
syndrome birth prevalence expanding into the third millennium. In this 
section, we will review these studies. Analysing data from the National 
Down Syndrome Cytogenetic Register (NDSCR), Morris and Alberman 
(2009) studied trends in Down syndrome total and live birth prevalence 
in England and Wales for the period 1989-2008. The NDSCR has 
ascertained at least 93% of all Down syndrome diagnoses in all of 
England and Wales. In the absence of screening for Down syndrome, live 
prevalence would have increased from around 14 per 10,000 live births to 
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around 20 per 10,000 live births. However, in reality, live birth prevalence 
fell from 10.8 per 10,000 live births to 10.5 per 10,000 live births. Collins 
Muggli, Riley, Palma, and Halliday (2008) assessed trends in Down 
syndrome total and live birth prevalence from 1986 to 2004 in Victoria 
(Australia) in combining the Victorian Birth Defects Register and the 
Prenatal Diagnoses Database. Live birth prevalence declined in the first 
decade from around 15 per 10,000 live births in 1986 to around 8 per 
10,000 live births in 1996 and remained relatively stable in the later years 
of the study. In the absence of prenatal services, live birth prevalence 
would have almost doubled from 1986 to 2004. Bittles, Bower, Hussain, 
and Glasson (2007) using West Australian Birth Defects data showed that 
overall Down syndrome prevalence (live births, stillbirths, and TOP’s) 
rose from 11 per 10,000 live births in 1980 to around 29 per 10,000 live 
births in 2004. This corresponds with a natural live birth prevalence, 
which is estimated live birth prevalence in absence of prenatal services, 
of around 10 per 10,000 live births in 1980 to 22 per 10,000 in 2004. 
However actual live birth prevalence remained relatively stable in this 
period with 10 per 10,000 live births. Analysing data from the National 
Perinatal Information System of Slovenia, Tul, Verdenik, Premru Srsen, 
and Novak Antolic (2007) conclude that from 1992 to 2005, in absence of 
prenatal services, Down syndrome live birth prevalence would have 
increased from around 13 per 10,000 live births to around 15 per 10,000 
live births. However, in reality live birth prevalence fell from around 12 
per 10,000 live births to around 8 per 10,000 live births. On the basis of 
data from The European Registration Of Congenital Anomalies 
(EUROCAT), which do not represent national figures but data from small 
regions within eighteen different European countries, Dolk et al. (2005) 
conclude that the net effect of increasing maternal age and changing 
prenatal screening in the period 1980-1999 in most regions covered by 
EUROCAT resulted in a stable or slightly decreasing live birth 
prevalence. In contrast, Shin et al. (2009), analysing data from 10 
population-based birth defect registries in 10 regions of the United States, 
conclude that Down syndrome live birth prevalence increased from 
around 9 per 10,000 live births in 1979 to around 12 per 10,000 live births 
in 2003. 
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Dutch data on the birth prevalence of Down syndrome are far from 
complete, although four professional registers are involved in recording 
live births of children with Down syndrome in the Netherlands, notably: 
1. The National Perinatal Database LVR, since 1994 combined with 
the National Neonatology Registration LNR. Cases are not 
necessarily confirmed through karyotyping. 
2. The Dutch Paediatric Surveillance Unit NSCK, which has been in 
operation since 2003.  
3. The European Registration Of Congenital Anomalies 
(EUROCAT), which is in operation since 1981. EUROCAT is a 
European consortium only active in the Northern part of the 
Netherlands. 
4. The National Cytogenetic Network LOC has been collecting 
postnatal diagnostic data on Down syndrome from the eight 
Dutch cytogenetic centres and their satellites since 1991.  
 
Only the first register (LVR/LNR) could possibly contain some false 
positives and as a result suffer from over-ascertainment. However, in this 
day and age, if there were any doubt about the clinical diagnosis of 
Down syndrome, one would expect health care professionals to wait for a 
confirmation through karyotyping before registering a case. On the other 
hand, in the Netherlands, health care professionals report children and 
foetuses with congenital anomalies on a voluntary basis, and it is likely 
that as a consequence the first three registers suffer from under-
ascertainment. This is even more likely in the case of EUROCAT, which 
only registers cases with parental consent. With regard to the fourth 
register, in their studies on England and Wales Morris and colleagues 
have demonstrated that Down syndrome birth prevalence rates based on 
data from cytogenetic centres are highly valid (Morris & Alberman, 
2009).  
 
In a multiple register study on birth prevalence of children with Down 
syndrome in the Netherlands, Weijerman et al. (2008) combined data 
from the LVR/LNR and the NSCK registers for 2003. Using the Capture-
Recapture method these authors concluded that Down syndrome birth 
prevalence was 16 per 10,000 in 2003. This exceeds the levels reported in 
the first three registers, LVR/LNR, NSCK and EUROCAT, taken 
separately. The authors state that the two registers included in their 
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study, and probably also EUROCAT, suffer from under-ascertainment. 
However, the results from the Weijerman et al. study do not allow 
conclusions about changes and long term trends. Although their results 
appear to suggest an increase in Down syndrome live birth prevalence in 
the Netherlands since the 1990s, data from the Dutch EUROCAT region 
show a stable live birth prevalence from 1981 to 2007 (Eurocat Northern 
Netherlands, 2009).  
 
A different approach of assessing Down syndrome prevalence in the 
Netherlands was presented by de Graaf et al. (2010). These authors 
developed a theory-based epidemiological model for predicting time 
trends of Down syndrome birth prevalence in the Netherlands from the 
1950s onwards. For the purpose of validation, the model was applied to 
Ireland and the UK as well. Annual natural live birth numbers and 
prevalence rates were estimated by applying the model of maternal age-
specific risk for Down syndrome by Morris, Mutton, and Alberman 
(2002) to national maternal age data from the Dutch, UK and Irish 
National Offices for Statistics (CBS, ONS and CSO). Data on selective 
abortions were collected from WPDT (1991–2005), EUROCAT Website 
Database (2010), NDSCR (2003–2006), the UK Office for National 
Statistics (ONS) and the UK Government Statistical Service of the 
Department of Health. However, induced abortions of, say, 100 Down 
syndrome pregnancies do not lead to a reduction of 100 live births, but to 
a reduction of 70-75 live births. According to the literature 25-30% of 
Down syndrome pregnancies would have ended in a natural miscarriage 
(de Graaf, 1998; Cuckle, Nanchahal & Wald, 1991). Actual live birth 
numbers were estimated by taking 70-75% of the numbers of selective 
abortions and subtracting these from the numbers of natural live births. 
This was then converted to the annual actual birth prevalence per 10,000 
births. A fairly good fit was reached with historical birth prevalence 
studies from the three countries (NDSCR-data; EUROCAT-data from UK, 
Ireland and the Netherlands; Huether, Haroldson, Ellis, & Ramsay, 1996; 
Mulcahy & Reynolds, 1985; LVR/LNR and NSCK data from the 
Netherlands). In six out of the seven comparisons, the discrepancy 
between the empirical data and the model predictions were on average 
less than 10%. The one exception is the comparison with the Dutch 
EUROCAT-data, but only for the period 1990-2003. From 1990 onwards 
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the theory-based assessments were 31% higher than the results of the 
EUROCAT-data. 
 
The main focus of our study is assessing valid live birth prevalence 
figures of children with Down syndrome for the period 1986-2007. In 
doing so, we have also compared these figures with the theory-based 
model by de Graaf et al. (2010). 
 
3.2. Methods and procedures 
 
Firstly, data on prenatal Down syndrome diagnoses and the number of 
Down syndrome pregnancies not aborted after diagnosis were obtained 
from the Working Group for Prenatal Diagnostics and Therapeutics 
WPDT. Since 1991 the WPDT has collected these data from the eight 
cytogenetic centres (and their satellites). Secondly, data on annual 
numbers of postnatal diagnoses were obtained from the National 
Cytogenetic Network LOC. The LOC has also gathered its data from the 
eight cytogenetic centres, again since 1991. These annual figures, 
however, contain diagnoses of children (diagnosed under age 18) as well 
as adults. To correct for the latter, it was necessary to approach the 
cytogenetic centres directly for more detailed information. In all, five of 
the eight centres participated. We assumed (see the discussion) that the 
child/adult ratio of Down syndrome diagnoses of participating and non-
participating centres was similar. Therefore the child/adult ratio 
obtained from the five participating centres was applied to the nation-
wide data from the LOC to obtain total numbers of postnatal Down 
syndrome diagnoses for newborn children. We combined these figures 
with the national annual data of the WPDT on the number of Down 
syndrome pregnancies not aborted after diagnosis, to construct national 
figures on birth prevalence.  
 
Five cytogenetic centres participated. The centre in Utrecht covered 1980-
2007, Groningen 1986-2007, Nijmegen (merged in 2001 with Enschede) 
1988-2007, Maastricht (merged in 1999 with Veldhoven) 1991-2007, and 
Rotterdam 1979-2007. Both Veldhoven and Enschede, before 1999 and 
2001 respectively, maintained databases (with only small numbers of 
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persons), which could no longer be accessed. In the available databases of 
the five cooperating centres the diagnoses could be sorted in relation to 
year of diagnosis as well as year of birth. 
 
With regard to statistical testing, a paired samples T-test was used to 
compare the annual birth prevalence rates based on the data from the 
cytogenetic centres with the annual birth prevalence rates based on the 
epidemiological model of de Graaf et al. (2010). The Bland & Altman 
method (Bland & Altman, 1986) was used to investigate the degree of 
agreement.  
 
3.3. Results  
 
In the combined database (1979-2007) from the five cooperating centres 
5771 cases of Down syndrome were identified, of which 4454 were 
diagnosed in childhood (under age 18).  
3.3.1. Time between birth and karyotyping  
 
In recent years, karyotyping of children with Down syndrome in the 
Netherlands is a routine activity during the first weeks of life. Of the 
children (n=3174) born in the period 1991-2007 in the databases from the 
five centres (when data from all five participating centres are available) 
96.3% were karyotyped within their year of birth, and 99.1% within their 
year of birth or the next year. Only two children were karyotyped above 
five years of age. Consequently, the number of children not yet 
karyotyped is negligibly small in the data used for our study. The 
exception is the birth-year 2007, for which we can expect that a small 
number of children had not been karyotyped at the time of closing the 
data collection.  
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3.3.2. Birth prevalence  
 
In combination with the national data of LOC and WPDT, the data of the 
five participating centres were used to construct national figures on birth 
prevalence. In Table 3.1 the numbers of postnatal diagnoses from the five 
cooperating centres are presented for the period 1991-2007. Column A 
represents the total number of persons - children and adults taken together - 
with Down syndrome postnatally karyotyped in a specific calendar year, 
column B the number of children with Down syndrome in the database 
from that specific year of birth and column C the percentage B/A. In most 
cases C will be less than or equal to 100%. However, C can be over 100%. 
For instance, if in 2005 out of a total of 100 persons with Down syndrome 
karyotyped, 5 children were born before 2005, and 95 in 2005, but 10 
other children born in 2005 were karyotyped in 2006, C will be 105%. C 
will vary between years and centres, mainly because if in a particular 
year and particular region a large organisation for people with 
developmental disabilities decides to let all their inhabitants be 
karyotyped, many extra adult diagnoses of Down syndrome will be 
made, resulting in a low value of C for the corresponding centre and 
year. The percentages in column C increase over time in all five centres, 
which implies that the process of karyotyping adults in retrospect will 
have less influence on the total number of postnatal diagnoses in recent 
years. In addition, the differences between the five centres with regard to 
the percentages in column C become smaller over time, which suggests 
that extrapolating on the basis of the data from the five centres, in 
combination with the national data on total numbers of diagnoses 
(children as well as adults), will at least be valid for recent years.  
 
In Table 3.2, column A presents the total number of postnatal Down 
syndrome diagnoses - adults and children taken together – per calendar year 
from the five participating centres as confirmed through karyotyping. 
Column B shows the total number per calendar year of all postnatal Down 
syndrome diagnoses - adults and children taken together - in the 
Netherlands as a whole as confirmed through karyotyping (derived from 
the National Cytogenetic Network, LOC). Column D depicts the number 
of children, per year of birth, karyotyped in the five participating centres. 
86 Chapter 3 
We assumed that the child/adult ratio of diagnoses in the non-
cooperating centres is the same as in the five participating centres. The 
number of children with Down syndrome born in a particular year in the 
Netherlands as a whole that were postnatally karyotyped, can be derived 
from the formula E = (D/C) x 100 (which yields the same results as the 
formula E = D/A x B).  
 
However, as the LOC only collects data on postnatally diagnosed 
children, foetuses that were karyotyped prenatally and were not aborted, 
are not yet included in the resulting figure. The relevant national data 
were obtained from the Working Group for Prenatal Diagnostics and 
Therapeutics WPDT. WPDT collects data on total numbers of prenatally 
diagnosed foetuses with Down syndrome and on numbers of TOP’s in 
relation to Down syndrome. However, not every foetus prenatally 
diagnosed with Down syndrome, but not aborted, is live born. According 
to literature 25 to 30% of these pregnancies will end in a natural 
miscarriage (de Graaf, 1998; Cuckle et al.; Buckley & Buckley, 2008; de 
Graaf et al., 2010). Therefore, in constructing column F, it was assumed 
that only 70-75% of the foetuses diagnosed with Down syndrome, but not 
aborted after diagnosis, were live births. 
 
 
 
 
 
 
 
 
  
 
 
Explanatory notes for table 3.1 
 
A: all (children and adults taken together) postnatal Down syndrome 
diagnoses in that specific calendar year, karyotyped in the five 
cooperating centres 
B: all postnatal Down syndrome diagnoses in children only from that 
specific year of birth, karyotyped in the five cooperating centres 
C: B/A x 100%: 
 
The figures in column B should not be used for looking at regional 
trends in prevalence as the region from which a specific cytogenetic 
centre derives its referrals also varies in time.  
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Explanatory notes for table 3.2 
 
A: the cooperating centres; all postnatal Down syndrome (DS) 
diagnoses (adults and children) karyotyped in that specific calendar 
year. 
B: all Dutch centres; all postnatal DS diagnoses (adults and children) 
karyotyped in that specific calendar year (based on LOC data). 
C: percentage of all postnatal DS diagnoses carried out in the 
cooperating centres; C = (A/B) x 100. 
D: the cooperating centres; all postnatally karyotyped DS diagnoses 
in children only, from that specific year of birth. 
E: extrapolation to all postnatally karyotyped children with DS in the 
Netherlands, from that specific year of birth; E = (D/C) x 100 or 
E = (D/A) x B. 
F: 70–75% of children with DS prenatally karyotyped and not 
aborted (based on WPDT data). 
G: extrapolation to all born children with DS in the Netherlands; 
G=E+F. 
H: 95% confidence limits of G. 
I: number of prenatal DS diagnoses (WPDT data). 
 
Values in <. . .> are based on trend data from preceding or following 
years. 
 
For 1986–1987 data in Columns C and D from the participating 
centres are based on three of the five centres, for 1988–1990 on four 
of 
the five centres, for all other years on five of the five centres. 
 
The value in Column E for 2007 has been corrected for diagnoses of 
children not yet karyotyped at the time of closing the data collection. 
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Furthermore, because the period between a prenatal diagnosis and birth 
is approximately half a year, we assumed that half of the children 
diagnosed prenatally in a particular calendar year, with live birth as the 
outcome, would have been born in that same calendar year and the other 
half in the next calendar year. 
 
For the years 2005-2007 WPDT-data on the number of prenatal diagnoses 
and abortions and national LOC-data on the number of postnatal 
diagnoses are lacking. Therefore, trend-data of former years have to be 
used for the assessment of the more recent years. For the years of birth 
2001-2004 an average of 76.3% of all postnatal Down syndrome diagnoses 
were performed in the five cooperating centres (column C in Table 3.2). 
We assumed that the same percentage is valid for the years 2005-2007. It 
is assumed that 70-75% of the number of prenatally diagnosed foetuses 
with Down syndrome, that were not aborted, in 2005-2007 will remain 
approximately the same as the average of 2001-2004, namely 17. This 
results in an estimation of the total number of children with Down 
syndrome of 279 born in 2005, 246 in 2006 and 261 in 2007 (Table 3.2).  
 
At the other end of the time scale, for the years of birth 1988-1990 data 
from four of the centres are available. For the years of birth 1991-1994 an 
average of 62.8% (range 60.4-65.1) of all postnatal Down syndrome 
diagnoses were made in these four centres. The assumption was made 
that the same percentage is valid for the years 1988-1990. We assumed 
that the 70-75% of the number of prenatal diagnoses of Down syndrome 
foetuses, that were not aborted, in 1988-1990 will be 5. This makes an 
estimation of the total number of children with Down syndrome of 213 
born in 1988, 194 in 1989 and 238 in 1990, respectively. 
 
For the years of birth 1986-1987 data are available from three centres. In a 
similar way as described for 1988-1990, we estimated a total number of 20 
for 1986 and 219 for 1987. For the years of birth 1980-1985 only data are 
available from Utrecht and Rotterdam. These two centres represent only 
38% of the Dutch cases and this seems to be too small a base to 
extrapolate from. 
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In Figure 3.1 the birth prevalence on the basis of the data from the 
cytogenetic centres is compared with the theory-based model of de Graaf 
et al. (2010). To smooth year-on year random variations, three-year 
running averages are used. Both approaches show a slight upward trend 
since the 1990s with a peak in 2001-2002 of around 16 per 10,000 live 
births (data from the centres) or 14.3 per 10,000 live births (according to 
the model). Both show a slight downward trend from 2003 to 2007. The 
live birth prevalence is 13.5 per 10,000 live births (centres) and 13.0 per 
10,000 live births (model) on average. On a paired samples T-test this 
difference is significant (p<0.02), suggesting the theoretical model 
produces a slight underestimation, however the 4% discrepancy is small. 
 
The Bland & Altman method shows that the mean of the difference 
(subtracting the model rates from the centre rates) is 0.5 per 10,000 live 
births, with a standard deviation of 0.7 per 10,000 live births. However, 
the Bland & Altman method also reveals a proportional error. As also can 
be seen in Figure 3.1, higher birth prevalence rates tend to co-occur with 
higher positive differences, and lower birth prevalence rates with smaller 
positive or even negative differences. However, the differences between 
both methods are relatively small, and the time trend in birth prevalence 
rates is clearly similar in both approaches. 
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Figure 3.1 Down syndrome birth prevalence in the Netherlands, 3-year 
running averages 
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3.4. Discussion  
 
The main objective of the present study is assessing valid birth 
prevalence figures of children with Down syndrome. Studies from 
England and Wales demonstrate that birth prevalence rates based on 
data from cytogenetic centres are highly valid (Morris & Alberman, 
2009). Therefore, we also expect this to be the case for the Netherlands. 
We assumed that almost every baby with clinical features suggesting 
Down syndrome will receive a cytogenetic examination. 
 
In constructing national figures of birth prevalence a serious limitation in 
the present study has been the need to extrapolate on the basis of full 
data from only five out of the eight cytogenetic centres. In doing so, we 
assumed that the child/adult ratio of diagnoses in the non-cooperating 
centres (from which only the total number of diagnoses per calendar year 
were known) was similar to that in the five participating centres. 
However, we could have based ourselves on a slightly different 
hypothesis. Alternatively, we could have matched the cooperating and 
non-cooperating centres regionally (urban regions to urban regions and 
rural regions to rural regions) by child/adult ratio of diagnoses. 
However, such an approach leads to alternative figures less than 3% 
higher than the original figures for the early 1990s and less than 1% for 
the period 1997-2007. 
 
Another validation of our approach is to estimate the proportion of 
(postnatally diagnosed) Down syndrome live births in the regions being 
served by the five cooperating centres by making use of the theory-based 
model (de Graaf et al., 2010). For the years 1991-2005 we could obtain 
information from the WPDT data on the precise distribution of women 
making use of prenatal services over the different cytogenetic centres in 
relation to the twelve provinces of the Netherlands. For each province 
and for each year we could make an estimation of the proportion of 
women being served by either one of the five cooperating centres. The 
next step was to obtain data on the numbers of births and the maternal 
age at birth for each of the twelve Dutch provinces from CBS (2010). 
Applying the model of maternal age-specific risk for Down syndrome of 
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Morris et al. (2002) to these data, we could estimate for each province and 
for each year the number of children with Down syndrome that would 
have been born in absence of selective abortions. We could make such 
estimations for 1991 to 2005. Because for each province we already had 
made an estimation of the proportion of pregnant women which were 
served by the cooperating centres, we could infer how many children in 
the absence of selective abortions would have been born in the regions 
being served by the five cooperating centres from 1991 onwards. The 
WPDT reports from 1995 onwards also contain precise information on 
the number of prenatally diagnosed cases of Down syndrome in relation 
to the specific cytogenetic centres. We assumed natural foetal loss to be 
25-30% and we assumed that half of the children aborted in a certain 
calendar year would have been born in that same calendar year and the 
other half in the next calendar year. Combining all data, for each year of 
birth from 1996 to 2005 as a net result we could estimate the proportion 
of (postnatally diagnosed) Down syndrome live births in the regions 
being served by the five cooperating centres. If the assumption of a 
similar child/adult ratio of diagnoses in cooperating and non-
cooperating centres holds true, these figures should resemble the 
proportions in column C in Table 3.2. This is indeed the case, i.e. for the 
years 1996-2004 the proportion in column C is on average 71%, whereas 
the theoretically derived proportion on average is an almost similar 69%. 
The correlation between both series of figures is 95%. The standard 
deviation of the difference is 2.8. 
 
The procedure described makes use of theory-based estimations of Down 
syndrome births. It is however possible to perform a final verification 
using empirical material from another source, namely data from the 
Dutch Down Syndrome Foundation (SDS). For the years of birth 1991-
2004, the SDS-database contains information on 2748 Dutch children with 
Down syndrome (70% of the estimated births), of which for 2627 children 
the province of residence is registered. On the basis of the WPDT-reports, 
we had already estimated for each province and for each year (1991-2004) 
the proportion of pregnant women being served by either one of the five 
cooperating centres. It is reasonable to assume that this same proportion 
applies to postnatally diagnosed children. The WPDT estimates can be 
combined with the data on province of residence as collected by the SDS. 
This enables us to estimate the proportion of children from the SDS 
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database that live in a region served by the five cooperating centres. For 
the years 1991-2004 the proportion in column C in Table 3.2 is on average 
70%, whereas the proportion on basis of the SDS figures on average is 
almost similar: 68%. The correlation between both series of figures is 88%. 
The standard deviation of the difference is 3.0 (and there is no 
proportional error). This confirms our assumption that the child/adult 
ratio of diagnoses in cooperating and non-cooperating centres is similar. 
 
Our study leads to a higher estimation of birth prevalence figures than 
the reported levels of the Dutch registers, LVR/LNR, NSCK and 
EUROCAT, taken separately. This confirms the findings of Weijerman et 
al. (2008) that these registers probably suffer from under-ascertainment. 
On the other hand, our assertion is that the Capture-Recapture method 
(used by Weijerman et al.) runs the risk of overestimation due to small 
amounts of missed true matches and/or small amounts of false positive 
cases. Furthermore, the study of Weijerman et al. could provide a short 
term or unrepresentative result, valid only for 2003. In contrast, the 
results from our study allow conclusions about changes and long term 
trends. Our study corroborates the results of the theoretically-based 
study of de Graaf et al. (2010) that Down syndrome birth prevalence in 
the Netherlands shows an upward trend from around 11 per 10,000 live 
births in the early 1990s to a peak value of around 16 per 10,000 live 
births (data from the centres) or 14 per 10,000 live births (model) in 2001-
2002. Both approaches show a slightly downward trend from 2003 to 
2007 (to 14 per 10,000 live births according to the data from the centres or 
13 per 10,000 live births according to the theory-based model in 2007). 
Over this period prenatal screening services were gradually expanded 
throughout the Netherlands. However, this clearly did not lead to a 
sharp decrease in Down syndrome birth prevalence, as occurred in 
Denmark after introducing a nationwide screening programme (Ekelund 
et al., 2008). Since 2007, all pregnant women in the Netherlands are 
actively offered the choice of prenatal screening for Down syndrome. If 
this would have lead to a sharp decline, the Down syndrome birth rates 
in the second half of 2007 would be lower than the birth rates in the first 
half of 2007, and additionally one would expect the birth rates of 2007 to 
be clearly lower than the rates of 2006. However, this is not the case. A 
recent finding is that likewise in 2008 there was no such sharp decline. 
Blink and Zwaan (2009), combining data from the NSCK with data from 
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the Dutch Down syndrome Foundation, using the Capture-Recapture 
method, estimated the number of Down syndrome live births in 2008 to 
be 270, which equals a birth prevalence figure of around 14.6.  
 
Not only does our study confirm the findings of the theory-based model 
of de Graaf et al. (2010), but it also expands these results in narrowing 
down the 95% confidence intervals for the years 1991-2004. On the basis 
of the theoretical model, birth prevalence figures within the 95% 
confidence interval for this period can deviate from the model 
predictions by plus or minus 14-17% on a yearly basis, as a result of 
chance fluctuations. The centre-based approach leads to much narrower 
confidence intervals, because of the relatively small proportion of child 
diagnoses that had to be inferred. Under the condition that we accept the 
hypothesis that there is no systematic difference in the ratio of 
child/adult diagnoses in cooperating versus non-cooperating centres, 
95% confidence intervals narrow down to less than plus or minus 6% of 
the estimated annual birth prevalence figures for the period 1991-2000 
and less than plus or minus 3% for the period 2001-2004.  
 
In the Netherlands, according to CBS, the percentage of women of 35 
years of age and older giving birth has risen from 10.8% in 1991, to 22.4% 
nowadays. As a result, in the absence of prenatal services, Down 
syndrome natural live birth prevalence in the Netherlands would have 
risen from around 15 per 10,000 births in 1991 to 22 per 10,000 live births 
in 2007, as de Graaf et al. (2010) have estimated, applying the model of 
maternal age-specific risk for Down syndrome of Morris et al. (2002) to 
national maternal age data of CBS. In reality, according to our study, it 
has increased from around 11 per 10,000 live births in the early 1990s to 
around 14 per 10,000 live births in 2007, the corresponding reduction 
percentage in 2007 being approximately 35%. 
 
According to the long term studies from England/Wales (Morris & 
Alberman, 2009), Slovenia (Tul et al., 2007) and Australia (Collins et al., 
2008), as well as in most EUROCAT regions (Dolk et al., 2005), the net 
effect of increasing maternal age and the more widespread use of 
prenatal screening resulted in a stable or (slightly) decreasing Down 
syndrome live birth prevalence since the 1990s. In contrast with the 
studies from these countries, and also in contrast with the results of 
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Eurocat Northern Netherlands (2009), our study shows that in the 
Netherlands Down syndrome live birth prevalence has increased since 
the early 1990s. This resembles the US findings of Shin et al. (2009).  
 
The difference in present day Down syndrome live birth prevalence 
between the Netherlands and England/Wales clearly results from a 
different use of prenatal services by pregnant women, leading to a lower 
reduction percentage in the Netherlands of 35% (data relating to 2007) 
(de Graaf et al. 2010) compared to 48% in England/Wales (data relating 
to 2008) (Morris & Alberman, 2009). England ⁄ Wales since the early 1990s 
has a policy of a more active approach by offering prenatal screening 
services to all pregnant women. In the Netherlands this active policy was 
only introduced in 2007. However, it is important to note that the 
differences in reduction percentages between the Netherlands and 
England/Wales have a much longer history. Since the early 1970s, 
natural birth prevalence rates have been similar in both countries, but 
actual birth prevalence rates consequently have been higher in the 
Netherlands, as a result of differential use of selective abortion (de Graaf 
et al., 2010). Since the difference between both countries has such a long 
history, it cannot only be the result of different screening policies since 
the 1990s. For the same reason, this difference will unlikely be solely the 
result of the changing ethnic and religious profile of the Netherlands 
population, with more immigrants from non-Western countries, in last 
two decades, although this could contribute to some extent in more 
recent years. Fransen et al. (2009) studied the screening choices of 270 
pregnant women from Dutch (105), Turkish (100) and Surinamese (65) 
ethnic origin, attending midwifery or obstetrical practices in the 
Rotterdam region in 2006-2008. Of the Dutch women 44% participated in 
prenatal screening, of the Turkish only 13% and of the Surinamese 17%. 
The differences in uptake resulted in part from differences in maternal 
age between the ethnic groups in this particular study. Furthermore, this 
study has been conducted in urban Rotterdam and the included Dutch 
mothers might be non-representative for the Netherlands as a whole. On 
a national basis in the Netherlands, in 2006, 2007 and 2008 alike, a 
percentage of around 25% participated in prenatal screening for Down 
syndrome (Schielen, Koster, Elvers, & Loeber, 2010). According to CBS, 
the national percentage of women from non-Western ethnic origin giving 
birth to a child has risen from 10% in 1985, to 12% in 1990, to 16% 2000 
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and 17% nowadays. The proportion of non-Dutch mothers from a 
Western ethnic origin has been more or less stable, around 7%. The 
maternal age distribution at birth on a national scale has, according to 
CBS-data for the period 1995-2009, been similar for the Dutch, the 
Western and the non-Western groups, resulting in similar natural live 
birth prevalence rates (rates expected in the absence of prenatal 
screening) of children with Down syndrome in all three groups. If, on a 
national scale, there had been major systematic differences in the uptake 
of prenatal services by the ethnic groups, with less uptake by mothers of 
a non-Western ethnic origin, one should find a higher percentage of 
children from a non-Western ethnic origin among newly born children 
with Down syndrome than in the general population. Only one study has 
looked into this topic. Weijerman et al. (2008), studying children with 
Down syndrome registered by the Dutch Paediatric Surveillance Unit 
(DPSU) in 2003, note that the ethnic background of the Down syndrome 
population reflected that of the reference population (all children born in 
2003 in the Netherlands), with 80% from the indigenous population and 
20% from ethnic (non-Western) minority groups. It thus seems unlikely 
that the lower uptake of prenatal services in the Netherlands in 
comparison to England/Wales would mainly be the result of the 
changing ethnic and religious profile of the Netherlands population over 
the last two decades. It also results from a considerable percentage of 
mothers from Dutch ethnic origin choosing not to participate in 
screening. More research is needed to disentangle the role of differences 
in screening policies and/or cultural differences in the uptake of 
screening services by pregnant women in determining the differences in 
Down syndrome live birth prevalence.  
 
Finally, since the 1990s the number of Down syndrome births in the 
Netherlands has been growing, and in most other countries is stable or 
only slightly decreasing. These findings demonstrate a continuing need 
to devote resources to support individuals with Down syndrome and 
their families.  
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A nation's greatness is measured by how it treats its weakest members. 
 
( Mahatma Ghandi) 
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Abstract 
Background In the Netherlands, as in many other countries, there are 
indications of an inclusive school policy for children with Down 
syndrome. However, there is a lack of studies that evaluate to what 
extent this policy has actually succeeded in supporting the 
mainstreaming of these students.  
 
Method For the period 1984-2011, the number of children with Down 
syndrome entering regular education and the percentage of children still 
in regular education after one to seven years were estimated on basis of 
samples from the database of the Dutch Down Syndrome Foundation. 
These estimations were combined with historical demographic data on 
the total number of children with Down syndrome in primary school age. 
Validity of the model was examined by comparison of the model-based 
estimations of numbers and percentages in regular education with 
relevant available empirical data from the Dutch Ministry of Education 
and from Dutch special schools. 
 
Results The percentage of all children with Down syndrome in the age 
range 4-13 in regular primary education has risen from 1% or 2% (at the 
very most about 20 children) in 1986-87, to 10% (about 140 children) in 
1991-92, to 25% (about 400) in 1996-97, to 35% (about 650) in 2001-02, and 
to 37% (about 800) since 2005-06. The proportional increase stopped in 
recent years.  
 
Conclusion During the 1980s and 1990s, clearly more and more children 
with Down syndrome were in regular education, being supported by the 
then existing ad hoc regulations aimed at providing extra support in 
regular education. In the Netherlands, in 2003, these temporary 
regulations were transformed into structural legislation for children with 
disabilities. With regard to the mainstreaming of students with Down 
syndrome, the 2003-legislation has consolidated the situation. However, 
as percentages in regular education stayed fairly constant after 2000, it 
has failed to boost the mainstreaming of children with Down syndrome. 
The results of this study are discussed in the context of national and 
international legislation and educational policy. 
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4.1. Introduction 
Since the mid-1980s in many countries, including the UK (Cuckle, 1997), 
Australia (Bochner & Pieterse, 1996) and the Netherlands (de Graaf, 2007; 
Scheepstra, 1998; Scheepstra, Pijl, & Nakken, 1996), more and more 
children with Down syndrome are entering regular classrooms. For 
children with Down syndrome, their parents’ choice for inclusion has 
been and still is the driving force for changes in educational placements.  
 
Although research shows clear educational advantages of regular 
placement for children with Down syndrome (Buckley, Bird, & Sacks, 
2006; Casey, Jones, Kugler, & Watkins, 1988; de Graaf, van Hove, & 
Haveman, 2012a; de Graaf, van Hove, & Haveman, 2013; Laws, Buckley, 
Bird, MacDonald, & Broadley, 1995; Laws, Byrne, & Buckley, 2000; 
Lorenz, Sloper, & Cunningham, 1985; Philps, 1992; Sloper, Cunningham, 
Turner, & Knussen, 1990; Turner, Alborz, & Gayle, 2008; Yadarola, 1996, 
1998), still many parents of children with Down syndrome or similar 
intellectual disabilities have to invest extraordinary levels of time, 
energy, and resources in their struggle to get their children into 
mainstream school and to support their educational progress, once there 
(Cuckle, 1999; Ghesquière, Moors, Maes, & Vandenberghe, 2002; van 
Hove, 1999; Kenny, Shevlin, Walsh, & McNeela, 2005; Lorenz, 1999).  
 
Cunningham, Glenn, Lorenz, Cuckle, and Shepperdson (1998) and 
Cuckle (1997) demonstrate that in the 1990s in the UK, huge local 
differences existed in the extent to which students with Down syndrome 
started their school career in regular schools and in the extent to which 
they stayed in regular education until at least the end of primary 
education. These differences in support of mainstreamed children with 
Down syndrome must be the result of varying local educational policies. 
 
The Netherlands has a dual system of integrated and segregated special 
education. However, the majority of children with intellectual disabilities 
(ID) are still educated in special schools. In 2009, according to counts by 
the Dutch special schools, only approximately 14% of all students (age 
range 4-20 yrs) who, on basis of their cognitive functioning, were 
admissible to schools for students with Severe Learning Difficulties (SLD-
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schools: in the Netherlands schools for students with an IQ under 55-60) 
were in regular schools (Landelijke Vereniging Cluster 3, 2009). In Dutch 
educational policy, special schools are divided into two broad categories: 
there are special schools for children with mild developmental 
disabilities and specific learning disorders, and there are more expensive 
forms of special schools catering for students with physical and/or 
sensory disabilities, and/or SLD and/or severe behavioural problems. 
Dutch educational policy since the 1980s aims to reduce the number of 
children with mild developmental disabilities and specific learning 
disorders in special schools. In contrast, the integration into regular 
education of children with Down syndrome and other children with ID 
traditionally placed in SLD-schools (IQ under 55-60) is largely due to the 
activities of parent organizations and was not the result of deliberate 
governmental policy. However, starting from the mid-1980s, the Dutch 
Government has followed this parent-initiated trend by creating ad hoc 
regulations aimed at providing extra support in regular education. In 
2003, these temporary regulations were transformed into structural 
legislation for children with disabilities (Wet op de Expertisecentra, 2003; 
Besluit Leerlinggebonden Financiering, 2003). Under this legislation, 
parental choice is important. Parents of children admissible to the more 
expensive forms of special schools may opt for special or regular 
education. However, there is no clearly stated right to attend a regular 
school. Regular schools may refuse placement of a child with a disability, 
if they can argue why it would not be in the best interest of the child or 
classmates, making integration highly selective. As regards students with 
ID (those eligible for admission to a SLD-school), counsellors from special 
education advise the regular schools about teaching methods and 
materials. In addition, regular schools receive an extra budget sufficient 
for hiring qualified teaching staff for about half a day each week in grade 
1 and 2 (in the Dutch context, these grades usually are for 4 to 5 year 
olds), and twice this budget in grades 3 through 8 (in the Dutch context, 
these grades usually are for 6 to 12 year olds). Sometimes this is 
supplemented by money from the Dutch care system. However, 
governmental policy is now planning to replace the financial open-ended 
system of personal educational budgets with a regional fixed budget for 
all students in the nearby future (Eerste Kamer, vergaderjaar 2011–2012, 
33 106, B). We may conclude that in the Netherlands, even now, the 
amount of assistance for integrated children with Down syndrome that 
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can be purchased by means of the personal educational budget is rather 
low. In contrast to the Dutch situation, in the UK half- to full-time 
personal assistance is quite common for mainstreamed children with 
Down syndrome. 
 
On the basis of data from the Dutch Ministry of Education, Scheepstra 
(1998) and Scheepstra, Pijl, and Nakken (1996) made an assessment of the 
number of students with Down syndrome in Dutch primary regular 
education in the school years 1993/94 to 1996/97. Numbers progressively 
rose from an estimated 221 students in 1993/94, to 303 in 1994/95, to 339 
in 1995/96, and to 398 in 1996/97. Combining this information with the 
relevant Dutch Down syndrome birth prevalence data of EUROCAT, and 
information on the survival of young children with Down syndrome in 
the 1980s (de Walle, Cornel, Sijmons, Tuerlings, & ten Kate, 1995), 
Scheepstra estimated that of all children with Down syndrome in the 
primary school age (4-12 yrs) in 1993/94, 15% was educated in regular 
education, rising to 27% in 1996/97. However, more recent information 
on the extent to which children with Down syndrome are educated in 
regular schools in the Netherlands is lacking. Thus, it is unknown to 
what extent Dutch educational policy has succeeded in supporting the 
mainstreaming of students with Down syndrome. 
 
This article aims to fill in this gap of information and tries to answer the 
following questions: How many children with Down syndrome in the 
last three decades were placed in regular primary schools? How many 
children with Down syndrome are in regular education? What 
percentage of the total Down syndrome primary school age population is 
in regular education? What is the historical development in these 
aspects? 
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4.2. Method 
  
If, for each year of birth, one would know how many children with Down 
syndrome entered regular education in grade 1 (4 year olds in the Dutch 
context), and if in addition one would know what percentage of these 
children would still be in regular school in the following seven years, one 
could estimate the total number of children with Down syndrome in 
regular primary education for each school year. Subsequently, in order to 
assess the percentage of children in regular education, this information 
could be combined with historical demographic data on the total number 
of children with Down syndrome in primary school age. Following this 
line of reasoning, a simulation model was developed. In building this 
model, the number of children with Down syndrome entering regular 
education and the percentage of children still in regular education after 
one to seven years, were estimated on basis of samples from the database 
of the Dutch Down Syndrome Foundation. The relevant demographic 
information was derived from a study of de Graaf et al. (2010). Validity of 
the model was examined by comparison of the model-based estimations 
of numbers and percentages in regular education with relevant available 
empirical data from the Dutch Ministry of Education and from Dutch 
special schools.  
 
4.2.1. Operationalizing the model 
 
The database of the Dutch Down Syndrome Foundation is highly 
representative for all children with Down syndrome from the year of 
birth 1986 onwards (de Graaf et al., 2010, 2011). In 2006, approximately 
80% of all children with Down syndrome in the age range 5–12 years 
were represented in the Foundation’s database (de Graaf et al., 2010, 
2011). For the age range 17-18 years, the corresponding percentage was 
approximately 73%. 
 
For a study in 2006, two random samples of parents from this database 
were addressed by telephone. The first sample consisted of 259 parents 
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with children from the years of birth 1993-2000 (age range 5-12 yrs). The 
second sample consisted of 92 parents with children from the years of 
birth 1987-88 (17-18 yrs). The response rate was respectively 98% and 
100%. In addition, from the first sample, a smaller at random sample of 
160 children was selected to be followed up in 2007 and 2010 (all 
attending a school; children in special day care centre (9%) were 
excluded). In 2010, 142 of these respondents were still in the study. 
 
The Foundation’s database might contain a selection of cases in favour of 
inclusive education, since the Foundation is a strong proponent of 
inclusion. There is no direct information available on children of parents 
who never made any contact with the Foundation. As we have seen, this 
concerns approximately 20% of the 1993-2000 cohort and 27% of the 1987-
88 cohort. In analysing the Foundation’s database, de Graaf (2010) 
concludes that, in the primary school age range, only 5% consisted of 
parents from non-Western ethnic minority groups. Weijerman et al. 
(2008), studying children with Down syndrome registered by the Dutch 
Paediatric Surveillance Unit in 2003, reports 20% from ethnic (non-
Western) minority groups. Thus, the group of parents unknown by the 
Foundation consists for a large part of parents from non-Western ethnic 
minority groups. It is unlikely that these children are in regular 
education, as in the Netherlands parents have to negotiate such a 
placement entirely by themselves. 
 
The hypothesis that children not in the Foundation’s database never were 
in regular education leads to the most conservative estimation of the 
numbers in regular education – a minimum variant. Alternatively, in a 
maximum variant, there would be no difference between children not in 
and those in the database. In an intermediate variant, the percentage of 
children not in the database entering regular schools is half the 
corresponding percentage of those in the database. Estimations were 
made for all three variants (see Figure 4.1 and 4.3). However, the 
minimum variant clearly showed the best fit with available empirical 
data from other sources (see the section on validating the model). For that 
reason, we will present detailed information on the minimum model 
only.  
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4.3. Results of the method 
  
The procedures used in building the model are visually depicted in Fig. 
4.A1 in the Appendix of this chapter. Comparing the children 5-8 years of 
age with the children 9-12 years of age in the 2006-study, there were no 
significant differences in the percentage entering regular education. In 
the total sample from the years of birth 1993-2000, approximately 70% of 
the children had started in regular education. In the minimum variant, it 
was estimated that approximately 56% (70% x 80%) of all children with 
Down syndrome from the years of birth 1993-2000 started off in a regular 
school, 35% started their school career in special schools (almost always 
SLD-schools) and another 9% stayed in special day care centres during 
primary school age. 
 
The absolute numbers entering regular education for the years of birth 
1993-2000 and 1987-88 were estimated on basis of these percentages, in 
combination with estimations (per year of birth) of the total number of 
children with Down syndrome still alive at age 5 as these can be derived 
from the study of de Graaf et al. (2010). In the minimum variant, from the 
year of birth 1993 an estimated 130 children with Down syndrome 
entered regular education. From the year of birth 2000, this was around 
150.. From the years of birth 1987 and 1988, this was respectively 65 and 
71.The number of children entering regular education for the years of 
birth 1989, 1990, 1991 and 1992 were extrapolated. On basis of 
information from parent’s organisations, we know that regular school 
placement for children with Down syndrome started in the early 1980s 
with only very few children. We assumed it started with 2 children from 
the year of birth 1979 going up to 65 as estimated for the year of birth 
1987 in the minimum variant. Data for intermediary years were 
extrapolated. Finally, we assumed that of children from the years of birth 
after 2000 the same proportion entered regular education as for the years 
1993-2000. This assumption is corroborated by figures from a 2009-online 
parent questionnaire by the Dutch Down Syndrome Foundation (de 
Graaf, 2010). Out of a total of 109 respondents with children from the 
years of birth 2001-2005, 72% had entered a regular school. For these 
years of birth, the database of the Dutch Down Syndrome Foundation 
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covered approximately 78% of all children with Down syndrome. Thus, 
again assuming that children not in the database probably never were in 
regular schools (minimum variant), it could be estimated that indeed 
approximately 56% (72% x 78%) of these children started off in a regular 
school. Figure 4.1 presents the estimated numbers of children with Down 
syndrome entering regular education per year of birth. 
 
 
 
Figure 4.1 Estimated numbers of children with Down syndrome entering 
regular education per year of birth 
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4.3.1. Estimating percentages still in regular 
education after one to seven years 
 
The second building block of the model is estimating the percentages still 
in regular education after one to seven years.  
 
In the 2006-sample, 182 children from the years of birth 1993-2000 started 
in regular education. Of these children, 16 were in their first school year. 
The other 166 children had already been in school more than one year. Of 
these children, 153 (92%) had also been in regular education more than 
one year at that moment. The other 13 children (8%) were already 
transferred to special school after one year. Subsequently, of the 142 
children who started in regular education and were more than two years 
in school, 121 (85%) had also been in regular education more than two 
years. This implies that, if we take 100% as the starting point, after two 
years 78% (92% x 85%) were still in regular school. This procedure was 
repeated, in this way constructing the percentages still in regular 
education after one to seven years.  
 
If we alternatively would base the curve for the years of birth 1993-2000 
upon the 2010-follow-up of the 2006-sample of 160 parents, this yields the 
same percentages as using the initial 2006-data, suggesting that in this 
respect there has been no major change since the school year 2005/06.  
 
Using the same procedure, we also estimated a curve for the years of 
birth 1987-88. Figure 4.2 presents the estimations for both samples of 
years of birth.  
 
The curves in Figure 4.2 are slightly different. Though more children 
from the years of birth 1993-2000 started in regular school, the percentage 
allowed to stay there was somewhat less favourable. 
Dutch Down syndrome Educational Integration 115 
 
Figure 4.2 Estimated percentages of mainstreamed children with Down 
syndrome still in regular school after 1–7 years 
 
 
 
 
 
4.3.2. Estimating the number of children with Down 
syndrome in regular education  
 
In estimating how many children were in regular school, we used the 
1987-88 curve for all years of birth from 1979 to 1991 and the 1993-2000 
curve for all years of birth from 1992 onwards (the first year an estimated 
more than 100 children with Down syndrome – in the minimum variant – 
started their school career in regular education).  
 
Furthermore, because in the Netherlands most children with Down 
syndrome start their school career slightly later than other children, often 
between 4.5 and 5 years of age instead of immediately after their fourth 
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birthday, we assumed that in any given school year (for instance 
2005/06) only 25% of the 4-years olds (year of birth 2001) had already 
entered regular school. In addition, because a small part of children with 
Down syndrome leave primary education somewhat later than most 
other children, at age 13-14 instead of age 12, we assumed that in any 
given school year (for instance 2005/06) 33% of the 13 years olds (year of 
birth 1992) were still in primary school. 
 
By combining the modelled numbers of children with Down syndrome 
entering regular school per year of birth (Figure 4.1) with the constructed 
curves for staying in regular education (Figure 4.2), the number of 
children with Down syndrome in regular education for each school year 
from 1984/85 onwards could be computed. Subsequently, by combining 
these last numbers with an estimation of the total numbers of children 
with Down syndrome in the primary school age range per school year, 
based upon the demographic model of de Graaf et al. (2010), the 
percentage of all children with Down syndrome in regular school could 
be computed for each school year from 1984/85 onwards.  
4.3.3. Validating the model 
 
The model can be validated using external data. Firstly, the estimated 
number in regular school per school year can be compared with data 
from the Dutch Ministry of Education, available for the school years 
1993/94 to 1996/97 in Scheepstra (1998), and, on request of the first 
author, directly provided by the Ministry for the period 1998/99 to 
2003/04. Both older and more recent data were not available. Figure 4.3 
shows that the minimum model clearly has the best fit. 
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Figure 4.3 Estimated numbers of children with Down syndrome in 
regular education per school year 
 
 
 
 
Yet another comparison could be made with data derived from 21 out of 
121 Dutch SLD- schools for the school year 2005/06 (de Graaf, 2006). 
Results revealed that 121 of their 300 pupils with Down syndrome in the 
primary age range were in regular education (40.3%). Because around 9% 
of children with Down syndrome in this age range are in special day care 
centres, and these were not counted in, the real proportion in regular 
education will be around 37% (91% x 40.3%), which equals the 
percentage of 37% as predicted by the minimum model (Figure 4.4) for 
this school year. For the school year 2010/11, the first author repeated 
this request to 20 SLD-schools. The proportion in regular education 
(corrected for children in special day care) was 36%, almost equalling the 
minimum model prediction of 37% for this school year. In figure 4.4 the 
data from the minimum model on the percentages in regular education 
are presented. 
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Figure 4.4 Estimated percentages in regular education of the total 
primary school aged population of children with Down syndrome per 
school year, using the minimum model (this model has the best fit with 
available empirical data) 
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On basis of the minimum model, it can be concluded that the percentage 
of all children with Down syndrome in the age range 4-13 in regular 
primary education has risen from 1% or 2% (at the very most about 20 
children) in 1986-87, to 10% (about 140 children) in 1991-92, to 25% (about 
400) in 1996-97, to 35% (about 650) in 2001-02, and to 37% (about 800) 
since 2005-06 (Figure 4.4). The proportional increase stopped in recent 
years. There has been, however, a slight increase in absolute numbers in 
regular education until 2011 (Figure 4.3). This increase is a result of the 
growing size of birth cohorts of children with Down Syndrome in the 
1990s till 2002. After the year 2002, a slight decrease in birth rates of 
children with Down syndrome started (de Graaf et al., 2010, 2011). 
 
On basis of the minimum model, it can be estimated that of the 
approximately 800 regularly placed children with Down syndrome (the 
estimated number since 2005/06) around 44% were in kindergarten 
(which in the Dutch school system is grade 1 and 2 of the school, usually 
for 4 to 5 year olds). According to the model, the number of students who 
reached the end of the primary school period still in regular education 
has risen from about 6 in 1996-97, to 29 in 2001-02, to about 50 in 2006-07 
and about 60 in 2011/12. The number of pupils that are transferred to 
special schools before the end of the primary school period in this same 
15 years has risen from about 33 to 85 every year. Taken together, around 
2600 students with Down syndrome since the early 1980s until 2011-12 
have been in a regular school at least during part of their school career. 
However, both the 2009-online questionnaire and the 2010-follow-up of 
the 2006-study (see the section on method) indicate that the number of 
students with Down syndrome that start off in regular secondary 
education is still very low, probably less than 10 students per year 
nowadays. In the Dutch context, as in many other countries, all students 
are streamed by ability in different types of secondary school, making the 
inclusion of students with ID at odds with the educational system logic. 
For that reason, inclusion of students with Down syndrome in Dutch 
secondary schools is extremely rare. However, there are a few secondary 
schools that report successful inclusion of these students. 
 
120 Chapter 4 
 
4.4. Discussion 
 
In several countries, there are indications of an inclusive school policy for 
children with Down syndrome. However, the effect of this policy on 
actual numbers of students with Down syndrome in regular education 
has only been studied in the Netherlands and in the UK. Cunningham et 
al. (1998) showed that in Leeds, a region with an active inclusive 
education policy, at 5 years of age 80% of the students with Down 
syndrome were in regular education. Of all children with Down 
syndrome born between 1985 and 1988, 68% were still in regular school 
at age 11. In the Netherlands, as our model reveals, the current situation 
is less favourable, with this first percentage around 56% and the latter 
around 26%. 
 
Article 24 of the UN Convention on the Rights of Persons with 
Disabilities states that States Parties shall ensure an inclusive education 
system (United Nations, 2006). Article 31 demands States Parties to 
collect appropriate information, including statistical and research data, in 
order to assess the implementation of States Parties’ obligations under 
the Convention. In this article, we have presented statistical information 
on the extent to which Dutch educational policy is effective in supporting 
one specific well-defined subgroup of people with ID, i.e. primary school 
aged students with Down syndrome, to be in inclusive educational 
environments. 
 
On basis of our study, it can be concluded that the Dutch 2003-legislation 
that was meant to make it easier for parents of children with a disability 
to opt for a regular school, providing the regular schools counselling 
from special education and providing a system of personal educational 
budgets for mainstreamed students, has not brought much change 
towards inclusion for students with Down syndrome. During the 1980s 
and 1990s, clearly more and more children with Down syndrome were in 
regular education, being supported by the then existing ad hoc 
regulations aimed at providing extra support in regular education. The 
2003-legislation has consolidated this situation. However, it has failed to 
boost the mainstreaming of children with Down syndrome. 
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The situation might be different for other subgroups of students with ID. 
Already since the mid-1980s, parents of children with Down syndrome 
are actively informed by their parent organization about inclusive 
placement. The 2003-legislation, the media coverage, and being actively 
informed by the government about the inclusive option during 
individual trajectories of school placement since 2003 might have been a 
stimulus for the inclusion of also non-DS children with ID. Some figures 
appear to support this notion. Between 2002 and 2009, according to the 
LVC3 (National Association of special schools, including the SLD-
schools), the number of students in regular education admissible to 
schools for students with Severe Learning Difficulties rose from 750 to 
3008. However, in the same period, the total number of students 
admissible to SLD-schools (either being in special or regular school) rose 
from 16,950 to 22,137 (Landelijke Vereniging Cluster 3, 2009), suggesting 
that the growth of the number of SLD-admissible students in regular 
schools is also the result of an increase in labelling students as such, 
instead of the result of more inclusion. In line with this conclusion, 
Minne, Webbink., and van der Wiel (2009) argue that the 2003-legislation 
has led to a shift to more expensive forms of special school placement. If 
a child functions in the overlapping zone of less expensive and more 
expensive forms of special educational provision, parents and schools 
will more likely try to get a statement for the more expensive form, 
especially in the case of regularly placed children, as only a statement for 
the more expensive forms entitles the child to a personal educational 
budget in regular school. As a side effect, this mechanism also increases 
referrals to the more expensive forms of special schools, later on in the 
child’s school career. Interestingly, our study appears to give some 
indirect support for this notion of strategic behaviour. In the case of 
Down syndrome, strategic behaviour was clearly not invited, as in the 
Netherlands the diagnosis Down syndrome automatically entitles the 
child to a statement for the more expensive forms of special education. If 
the percentage of students with Down syndrome in regular education 
had increased after 2003, this would not have been the result of strategic 
behaviour of parents and schools. In contrast, there would have been a 
genuine inclusion-enhancing effect of the 2003-legislation. However, in 
the last decade actually this percentage stayed fairly constant.  
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We feel that it is important to have some understanding why the 2003-
legislation might have failed to boost the mainstreaming of children with 
Down syndrome. De Graaf, van Hove, and Haveman (2012b) identified 
12 factors associated with successful inclusion of students with Down 
syndrome. In this context, two of these appear to be highly relevant. 
Firstly, the national educational legislation will have a direct influence on 
the amount of classroom assistance and/or personal assistance regular 
schools can organize for an included child. For students with Down 
syndrome (or other students with ID and an IQ under 55-60), the 2003-
legislation implied the same amount of extra money for every regularly 
placed student, irrespective of the children’s differences in abilities and 
irrespective of local circumstances in the school. One can say that the 
educational budgets were personal, but not personalised. Secondly, the 
legislative context might have an influence on the way schools will tend 
to look at disability. The focus of assessment under the 2003-legislation 
was on determining whether the child was admissible to a certain type of 
special school. This assessment procedure is likely to reinforce schools 
(and possible parents too) to think along lines of the medical model, 
focussing on the defects of the child rather than focussing on the way 
schools can accommodate for differences. Of course, individual schools 
can and do challenge this medical point of view, but perhaps more would 
do so if the legislation had been more strongly based on a social model of 
disability.  
 
The UN Convention on the Rights of Persons with Disabilities (United 
Nations, 2006) demonstrates that in the international legislative context 
the shift has been made to a social model of disability. In order to ratify, 
the Netherlands will have to align their national policy with the 
Convention’s demands. In March 2012, the Dutch Lower Chamber has 
accorded a new educational policy, so-called ‘Passend Onderwijs’ (Fitting 
Education), replacing the financial open-ended system of personal 
educational budgets with a regional fixed budget for all students. The 
expectation is that this new legislation (Eerste Kamer, vergaderjaar 2011–
2012, 33 106, B) will soon be adopted by the Dutch Upper Chamber too. 
This new legislation appears to be more in line with a social model of 
disability. It starts off with pointing at the schools. Within each region, 
school boards working together in a cooperative must define what 
support every regular school minimally can offer. In addition, each 
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separate regular school is required to clarify what extra support they can 
provide on top of this. Furthermore, if a school deems a certain child to 
need extra support, the school must describe long-term developmental 
goals and explain what supports are needed to get to these goals. Thus, 
the focus of assessment is on defining the environmental supports more 
than on the disability/defect itself. Financially the system might work 
out to be more flexible, as money for regularly placed students is not 
automatically linked to certain disabilities/defects, but is linked to the 
supports needed. Finally, an advantage of a regional fixed budget is that 
it does not encourage strategic behaviour of schools. 
 
However, like the 2003-legislation, the new legislation shows no 
preference for inclusive schooling. In this respect, the Government 
entirely relies on the financial incentives of the new system, as special 
schools are a relatively expensive option. Secondly, regular schools are 
not obliged to admit every student with a disability. Yet, parents who 
wish inclusive education can challenge transfer to a special school. The 
Dutch Law on Equal Treatment on basis of Disability or Chronic Illness 
(Wet gelijke behandeling op grond van handicap of chronische ziekte, 
2012) demands that regular schools on an individual basis assess what 
accommodations are needed. In line with article 24 of the UN 
Convention, schools are obliged to provide appropriate and reasonable 
accommodations, if not imposing a disproportionate or undue burden on 
the school. Jurisprudence in coming years will have to define these broad 
terms in more detail. Finally, the positive fact that financially the new 
system might work out to be more flexible may have a flipside too. In the 
present situation, parents of for instance a student with Down syndrome 
know that their child is entitled to a specified personal educational 
budget. In the new situation, a regular school will be dependent on joint 
arrangements with many other schools about the way the regional 
budget is divided. This uncertainty may weaken the parents’ negotiating 
position in entering the school. How this will work out will be dependent 
on local differences in attitudes towards inclusive education, with some 
regions probably taking the lead in developing more inclusive regular 
schools. 
 
Whether the plans for change in legislation from personal educational 
budgets to a regional fixed budget for all students in the nearby future 
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will enhance or possibly impede mainstreaming of children with Down 
syndrome (or ID with another aetiology) will have to be evaluated in 
coming years. The up-to-date information in this article on the extent to 
which students with Down syndrome are in regular education could be 
of use for such future comparisons. 
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Appendix: Constructing the model 
 
The procedures used in building the model are visually depicted in 
Fig.A1, using the sample of the years of birth 1993–2000 as the example. 
Figure 4.A1 Steps in building the model. 
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Effects of Regular versus Special School 
Placement on Students with Down 
Syndrome: A Systematic Review of Studies1  
 
                                                          
1 de Graaf, G. W., van Hove, G., & Haveman, M. (2012). Effects of regular 
versus special school placement on students with Down syndrome: A 
systematic review of studies. In E. van den Bosch, & A. Dubois (Eds.), 
New developments in Down syndrome research (pp. 45–86). Hauppauge, NY: 
Nova Science Publishers Inc. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Today, youngsters with disabilities are attending school and recreation 
programs together with their peers without disabilities. Parents will be 
spared the constant sadness and frustration that results from segregating 
and devaluing children with special needs. As children grow up together 
and learn to understand and appreciate each other, this integration will 
simply become a natural part of life. This is especially important when 
we consider that these children will be the doctors, teachers, community 
members, friends, and parents of tomorrow. 
 
(Emily Perl Kingsley and Barbara Gibbs Levitz, in Jason Kingsley and 
Mitchell Levitz, Count Us In, Growing Up with Down Syndrome, 1994) 
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Abstract 
Background Since the 1980s, more and more children with Down 
syndrome are in regular education. Parents and schools expect social and 
cognitive advantages. 
 
Method This systematic review of studies on the effects of school 
placement of students with Down syndrome, with special reference to 
self-help skills, language, academics and social functioning, is based on 
the following criteria. Firstly, studies were published in the period 1970-
2010. Secondly, any study with a direct comparison between placements 
in developmental or social outcomes was included. However, studies 
with a very small sample size (n<3) were excluded. Thirdly, non-
comparative studies were included if in the study the acceptance of 
regularly placed children with Down syndrome by their own classmates 
was evaluated. Single case studies were excluded. Finally, studies were 
published in English, Dutch, German, French, Italian, Portuguese, 
Spanish, Norwegian, Swedish, Danish or Greek. To detect studies, 
comprehensive sources such as Picarta, Google, Medline, ERIC and 
Science Direct were used. In addition, a request for relevant research 
reports was sent out to all member organisations of the European Down 
Syndrome Organisation (EDSA).  
 
Results The literature search yielded 133 potentially relevant studies, of 
which 53 met the inclusion criteria. In 26 studies, regularly and specially 
placed children with Down syndrome were compared and in another 27 
studies, the acceptance of regularly placed children with Down 
syndrome by their classmates was evaluated. In nine of the 26 
comparative studies, no attempt was made to disentangle the effect of 
selective placement from the effect of differences in stimulation between 
settings. However, in fifteen studies researchers did statistically correct 
for the effect of important other child and/or family variables that could 
have an impact on development. Furthermore, four studies can be 
considered to be natural experiments in which school placement was not 
determined by child characteristics but by geographical area and/or 
generation. Results show that regular classroom placement yields a better 
development of language and academic skills, even after the effect of 
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selective placement has been taken into account. As regards self-help 
skills, under the same condition, there seem to be no differences between 
both types of school. Social functioning shows a mixed image. For social 
network, behaviour, and self-competence, no differences at all or small 
positive differences for regularly placed children were found. However, 
most studies also highlight that mere placement in a regular setting 
without any support is not enough. Interactions between children with 
and without Down syndrome need to be modelled and fostered. 
Furthermore, although regularly placed children are generally fairly well 
accepted by their peers, they are less often seen as ‘best’ friend. 
Apparently, in special education, there exist more opportunities for being 
‘best’ friends.  
 
Conclusion Children with Down syndrome learn more academic and 
language skills in regular education, not only because of selective 
placement. They are well accepted by their peers. However, peer 
interactions need to be modelled and fostered. Furthermore, 
opportunities for the development of intimate ‘best’ friendships have to 
be organized explicitly. 
 
Keywords  
Down syndrome, education, disability, inclusion, inclusive education. 
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5.1. Introduction 
 
In many developed countries the right to public school education for 
children with Down syndrome was not established until the 1970s. With 
the exception of Italy, a country adopting a full inclusive educational 
system as early as 1977, in practical terms this newly acquired right to 
education almost inevitably meant special school placement. In the 1970s, 
and in most countries even in the early 1980s, very few students with 
Down syndrome entered regular education.  
 
However, since the mid-1980s in many countries, including the UK 
(Cuckle, 1997), Australia (Bochner & Pieterse, 1996) and the Netherlands 
(de Graaf, 2007a; Scheepstra, 1998), more and more children with Down 
syndrome are entering regular schools. For children with Down 
syndrome, the parent’s choice for more inclusion has been and still is the 
driving force for changes in educational placements. Dutch studies show 
that parents with children with Down syndrome choose regular schools 
for social, educational and ethical reasons (de Graaf, 1998; Pijl & 
Scheepstra, 1998; Poulisse, 2002). 
 
The consequences of the social principle of inclusive education, the 
expectation that in the long term regular school placement of children 
with disabilities will lead to a more open and tolerant society, are rather 
difficult to research in any direct way. However, one could argue that a 
more tolerant society derives from positive experiences in childhood, 
such as children with disabilities being accepted by peers. The extent to 
which this is really happening in the schools can be researched. 
Consequently, an important research topic is the question whether 
regular school placement really leads to the social and cognitive 
advantages these parents (and those regular schools which agree to take 
the child) are expecting and hoping for. Does regular placement of 
students with Down syndrome really lead to better self-help skills, 
language development, academics and social functioning? 
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5.2. Earlier reviews on the effect of placement 
for children with disabilities 
 
Studies into the effects of special versus regular placement for 
children with disabilities date back into the 1930s (Carlberg & Kavale, 
1980). Three meta-analyses (Baker, Wang, & Walberg, 1994/95; 
Carlberg & Kavale, 1980; Wang & Baker, 1985/86) conclude that 
placement in a regular class leads to small to moderate positive effects 
on cognitive and social development of students with intellectual 
disabilities (ID). However, in a recent review, Lindsay (2007) states 
that there is not enough methodologically sound research to prove the 
superiority of inclusive education for students with disabilities. 
However, Lindsay’s review is rather limited in scope, only reviewing 
articles in eight relevant journals published in the period 2001-2005. In 
contrast, Ruijs and Peetsma (2009) reviewed a larger body of research 
and conclude that inclusive education leads to neutral to positive 
effects on cognitive and socio-emotional development. The academic 
achievement of students with special educational needs in inclusive 
classes is comparable or even better to that of their counterparts in 
non-inclusive classes. However, most studies in these reviews focus 
on students with mild disabilities, including many studies on students 
with specific learning difficulties. Only one review by Freeman and 
Alkin (2000) specifically aims at research on students with ID, ranging 
from mild to severe ID. These reviewers state that many of these 
studies suffer from methodological shortcomings. Nevertheless, they 
conclude that the research seems to support the notion that students 
with ID develop more academic and social competence in regular 
schools than in special education, also if comparing students of 
similar intelligence. However, we cannot assume that the results of 
these reviews will automatically apply to students with Down 
syndrome as well. We will have to focus on Down syndrome specific 
research. 
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5.3. Earlier Down syndrome specific reviews 
 
In contrast to our review of international research, earlier reviews on the 
effect of regular versus school placement on students with Down 
syndrome were narrower in scope, and in particular covered only studies 
published in English. Cunningham, Glenn, Lorenz, Cuckle, and 
Shepperdson (1998) identified only four outcome studies at that time, 
three in the UK (Casey, Jones, Kugler, & Watkins, 1988; Philps, 1992; 
Sloper, Cunningham, Turner, & Knussen, 1990) and one in the USA 
(Fewell and Oelwein, 1990). These four studies are included in our 
review. Buckley and Bird (2000) identified another five comparative 
studies from the UK (Beadman, 1997; Dew-Hughes & Blandford, 1998; 
Gould, 1998; Laws, Byrne, & Buckley, 2000; and the study later published 
as Buckley, Bird, Sacks, & Archer, 2006). In addition they reviewed two 
non-comparative studies on social acceptance and interactions of 
students with Down syndrome in mainstream schools (Laws, Taylor, 
Bennie, & Buckley, 1996; Quail, 2000). All of these studies are included in 
our review as well, with the exception of Dew-Hughes and Blandford 
(1998), as in presenting their results no distinction was made between 
students with and without Down syndrome and, moreover, out of 12 
participants only two had Down syndrome.  
 
Both Cunningham et al. (1998) and Buckley and Bird (2000) conclude that 
regular classroom placement appears to support academic skill 
development in children with Down syndrome. 
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5.4. Method 
5.4.1. Criteria for inclusion and exclusion of studies  
 
Our review covers the period 1970-2010. Studies were published in 
English, Dutch, German, French, Italian, Portuguese, Spanish, 
Norwegian, Swedish, Danish or Greek. We included in our review any 
study in which a comparison was made between regularly and specially 
placed children with Down syndrome in their development or 
functioning. Subsequently, the material could be divided in results 
regarding self-help skills, language, academics and/or social functioning. 
However, we excluded studies in which only one regularly placed child 
was compared with only one specially placed other child, as this 
approach will yield rather idiosyncratic results. Furthermore, most 
comparative studies contain a regularly placed group and a specially 
placed control group. However, sometimes a comparison is made with a 
reference group outside the specific study. In that case, this study was 
only included if adequate and precise information on this reference 
group was presented.  
 
We not only included studies on the effect of school placement, but also 
studies on the effect of regular versus special preschool placement, as in 
different countries the moment children enter the school system can vary. 
For instance in the Netherlands children enter the school system at age 4, 
while in many other countries children between 4 and 6 are still in 
preschool.  
 
To avoid publication bias we included not only studies published in 
scientific journals, but also studies published as book, conference paper, 
PhD or master's thesis. We searched for articles published since 1970, 
because worldwide only since the 1970s, and in many countries even 
later, children with Down syndrome were granted the right to public 
school education. As a result, before the 1970s only few entered the 
educational system at all, and regular school placement must have been 
extremely rare.  
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Finally, we included not only studies targeted solely on pupils with 
Down syndrome, but also studies in which children with Down 
syndrome formed a substantial subgroup of a mixed research population. 
However, the latter were only included if the researchers presented their 
results separately for pupils with and without Down syndrome, or if they 
had checked that their results were not different for pupils with and 
without Down syndrome, or if a vast majority of the children in the study 
had Down syndrome. 
 
In addition, studies without a direct comparison between placements 
were included if in the study the acceptance of regularly placed children 
with Down syndrome by their classmates was evaluated. Any study 
measuring this acceptance (through interviews or questionnaires with 
children, parents or teachers, sociometric methods or direct observation) 
was included, with the exception of: 1) single case studies; 2) studies 
targeted at investigating ways of social support in the regular school, but 
not actually evaluating the extent of acceptance by peers in any 
systematic way; 3) studies measuring attitudes of children in mainstream 
schools towards children with Down syndrome in general, however 
without them having any actual classroom contact with children with 
Down syndrome. 
5.4.2. Literature search  
 
To reach a complete overview of studies on this issue over the period 
1970-2010, a literature search was conducted in Picarta, Google, Medline, 
ERIC and Science Direct, using different combinations of relevant entries 
(Down syndrome, trisomy-21, integration, inclusion, inclusive, education, 
disability, school; and also equivalents in Dutch, German and French). If 
in a publication authors referred to other studies on this topic, we tried to 
obtain these as well.  
 
To get an even broader view, beyond these language boundaries, a 
request for relevant research reports was sent out on the mailing list of 
the member organisations of the European Down Syndrome 
Organisation (EDSA). In this way, it was possible to reach Board 
members of more than 40 syndrome specific European organisations in 
more than 25 countries. However, this yielded response only from 
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Germany, France, Poland, Belgium and Malta. The organisations from 
these first three countries reported that to their knowledge no relevant 
Down syndrome specific studies on regular school placement had been 
conducted in their country. The organisation from Belgium referred to 
one study; however, this article already had been found through the 
literature search and, moreover, didn’t meet the inclusion criteria. From 
Malta one study was derived, also not meeting the inclusion criteria.  
 
Through the Down syndrome Organisation, we were brought into 
contact with researchers with experience in educational research on 
children with Down syndrome from Norway (Anne-Stine Dolva) and 
Italy (Renzo Vianello). Dolva (email to the first author 9-8-2011) reported 
that, apart from her own dissertation, to her knowledge no relevant 
Down syndrome specific educational studies had been conducted in 
Norway, Sweden and Denmark. Vianello (email to the first author 14-7-
2011) sent two articles from Italy, one on attitudes of teachers, parents 
and peers towards students with Down syndrome and another one on 
the development of students with Down syndrome. Vianello stated that 
in the Italian system all children with Down syndrome go to regular 
schools, making it impossible to conduct studies on the effects of regular 
placement with a specially placed control group. 
 
Subsequently, in addition to the request to the European Down 
syndrome Organisation, another literature search was conducted in 
Google with combinations of the afore mentioned entries, but now in 
Italian, Portuguese, Spanish, Norwegian, Swedish, Danish and Greek. 
This yielded educational studies on children with Down syndrome from 
Latin America, Italy and Greece. However, most did not meet our 
inclusion criteria. 
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5.5. Results 
 
The literature search yielded 133 potentially relevant educational studies 
on students with Down syndrome from 23 different countries. 70 of these 
studies had been conducted in the period 2000-2010, 39 in the 1990s, 22 in 
the 1980s and only 2 in the 1970s, confirming the fact that in the 1970s, 
integration in regular education of children with Down syndrome must 
have been extremely rare. 
 
This total of 133 potentially relevant studies contained 31 comparative 
studies from 8 different countries and 102 non-comparative studies from 
23 different countries. Applying the exclusion criteria, the total number 
of included studies was reduced to 53 from 12 different countries, with 26 
comparative studies from 6 different countries (Argentina, Australia, 
Ireland, the Netherlands, UK, USA) and 27 non-comparative studies from 
11 different countries (Australia, Colombia, Guatemala, Ireland, Italy, the 
Netherlands, New Zealand, Norway, South Africa, UK, USA). 
Consequently, bearing in mind that four decades of international 
research in 11 different languages were reviewed, the picture that 
emerges is the relative scarcity of studies on the topic.  
 
In Table 5.1, in order of year of publication, all comparative studies 
included are presented. In Table 5.2 the non-comparative studies 
included are presented. If the same study was reported in different 
publications, for instance as a thesis and as articles, the publication with 
most details is referred to in the first column in the tables 5.1 and 5.2. 
 
Table 5.3 presents studies excluded, explaining the reasons why. Out of 
the pool of potentially relevant comparative studies, one study (Diniz, 
2008) (Table 5.3, No. 63) was excluded because only two children were 
compared; one study (Dew-Hughes & Blandford, 1998) (Table 5.3, No. 
103) because no clear distinction was made between students with and 
without Down syndrome; and three studies (Gheradini, 2000; Schramm, 
1974; Vianello & Lanfranchi, 2009) (Table 5.2, No. 39 and 53; Table 5.3, 
No. 61) because a comparison was made with a reference group outside 
the study without precise information on this reference group. However, 
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two of these studies (Gheradini, 2000; Schramm, 1974) (Table 5.2, No. 39 
and 53) could be included as a non-comparative study containing 
information on acceptance by classmates.  
 
Out of the pool of potentially relevant non-comparative studies a 
majority of 53 were excluded because the study contained no information 
on social acceptance. Also excluded were 20 single case studies, 6 studies 
on attitudes of school children to children with Down syndrome in 
general (instead of own classmates with Down syndrome) and 5 mixed 
population studies in which no clear distinction was made between 
students with and without Down syndrome.  
 
As can be seen in Table 5.3, a few studies were excluded for more than 
one reason. 
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Table 5.3 Studies excluded from the review 
 
Study Country Reason* for exclusion 
54. Odluyurt and Batu (2010) Turkey C 
55. Tanti Burlò (2010) Malta C 
56. Wendelborg and Tøssebro (2010) Norway F 
57. Beltrame et al. (2009) Brazil E 
58. Doherty and Egan (2009) Ireland C 
59. Gannon and McGilloway (2009) Ireland D 
60. Hooton and Westaway (2009) UK C 
61. Vianello and Lanfranchi (2009) Italy B 
62. Silva (2009) Brazil C;E 
63. Diniz (2008) Brazil A 
64. Keenan (2008) Ireland C 
65. Koulousia (2008) Greek C 
66. Morrison (2008) South Africa E 
67. Muniz (2008) Brazil C 
68. Neto and Silva (2008) Brazil C 
69. Sirlopu et al. (2008) Chile D 
70. Gannon and McGilloway (2007) Ireland D 
71. Sioutis (2007) Greek C 
72. Alvarez andRamirez (2006) Colombia C 
73. Casale-Giannola and Wilson Kamens 
(2006) 
USA E 
74. Johnson (2006) UK C 
75. Engelbrecht et al. (2005) South Africa C 
76. van Hove et al. (2005) Belgium F 
77. Kenny et al. (2005) Ireland C 
78. Rynders (2005) USA C 
79. Solórzano Arriaga (2005) Guatemala C 
80. Butler and Hodge (2004) USA E 
81. Down’s Syndrome Association (2004) UK C 
82. Felice (2004) Argentina C 
83. Fox et al. (2004) UK C 
84. Campbell et al. (2003) Australia C 
85. Eloff and Kriel (2003) South Africa C 
86. McCormick et al. (2003) USA C;E 
87. Clarke (2002) Ireland D 
88. Kostelnik et al. (2002) USA E 
89. Mori (2002) Argentina C 
90. Newmark (2002) South Africa C 
91. Engelbrecht et al. (2001) South Africa C 
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Table 5.3 (Continued) 
 
Study Country Reason* for 
exclusion 
92. Gaad (2001) United Arabic 
Emirates 
C 
93. Vianello and Moalli (2001) Italy D 
94. Wang et al. (2001) USA C 
95. Wolpert (2001a, 2001b) USA C 
96. Egan-McGann (2000) Ireland C 
97. Gash et al. (2000) France, Ireland, 
Portugal, Spain 
D 
98. Muthukrishna et al. (2000) South Africa C 
99. Freeman et al. (1999) USA C 
100. Kasari et al. (1999) USA C 
101. Martins (1999) Brazil C 
102. Velez et al. (1999) Colombia C 
103. Dew-Hughes and Blandford (1998) UK F 
104. Giangreco et al. (1998) USA E 
105. Cuckle (1997) UK C 
106. Engelbrecht et al. (1997) South Africa C 
107. Rao (1997) Hong Kong C 
108. Sader (1997) South Africa C 
109. Wybranski (1997) USA C 
110. Cheney and Demchak (1996) USA E 
111. Lorenz (1996) UK C 
112. Muthukrishna (1996) South Africa C 
113. Scheepstra et al. (1996) NL C 
114. Cormany (1994) USA C;F 
115. Passaro (1994) USA C;E 
116. Fox and Hanline (1993) USA C 
117. Barringer (1992) USA E 
118. Elias (1991) USA E 
119. West and Cummins (1990) USA C 
120. Center (1989) Australia F 
121. Allen (1987) UK E 
122. Fredericks et al. (1987) USA C 
123. Bookbinder (1986) UK E 
124. Budgell (1986) UK C 
125. Elias et al. (1986) USA E 
126. Fredericks (1986) USA E 
127. Humphreys (1984) USA C 
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Study Country Reason* for 
exclusion 
128. Centre for Studies on Integration in 
Education (1983) 
UK C;E 
129. Elias et al. (1983) USA E 
130. Bruni (1982) USA E 
131. Cooke (1982) USA C;E 
132. Hayes et al. (1981) Australia C;F 
133. Gorelick and Brown (1974) USA C 
*: A= Comparative study with only two children; B= Study in which a 
comparison is made with a reference group outside the study, without 
presenting adequate and precise information on this reference group; C= 
Non-comparative study, however without information on the extent of social 
acceptance of the students with Down syndrome by their peers; D= Study 
exploring peer attitudes to children with Down syndrome in general, not to 
real classmates with Down syndrome; E= Non-comparative single case 
study; F= Study in which only a minority has Down syndrome and in 
presenting the results no distinction is made between students with and 
without Down syndrome. 
 
5.5.1. Selective placement or differential stimulation? 
 
To understand differences in development between specially and 
regularly placed students with Down syndrome, two processes should be 
disentangled: selective placement versus differential stimulation. Do 
children with Down syndrome acquire more academics in regular 
education because the children with more potential have a higher chance 
to be in regular education? Or, do they learn more academics because 
regular education is more stimulating? For practical and ethical reasons, 
it is impossible to conduct at random trials of placements. So, researchers 
usually use one of two different approaches, or a combination of both, to 
differentiate between the effects of selective placement versus differential 
stimulation. The first approach is looking at the effect of placement on a 
dependent variable (for instance academics) while statistically correcting 
for the possible effects of other relevant child and/or family variables (for 
instance mental age of the child or parental educational level). The 
second approach is looking at natural experiments in which school 
placement was not determined by child characteristics but by 
geographical area and/or generation. 
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5.5.2. Self-help skills 
 
Seven studies (Table 5.1, No. 3-6, 16, 21, 22) could be found in which a 
comparison between placements was made with regard to self-help skills 
of children with Down syndrome. In four of these studies, notably an 
English study from Sloper, Cunningham, et al. (1990) (No. 22) and three 
Dutch studies of respectively Vervat (2008), Dijkxhoorn, Oudheusden, 
and Berckelaer-Onnes (2007) and de Graaf (2007b) (No. 3, 4, and 5), a 
difference was found, i.e. the regularly placed students were more 
advanced. However, this could very well be the result of selective 
placement. In research conducted by Sloper, Cunningham, et al. (No. 22), 
the difference between regularly and specially placed students in self-
help skills disappeared after controlling for differences in mental age. 
Furthermore, in both a study of Buckley, Bird, Sacks, et al. (2006) (also 
reported in Buckley, Bird, Sacks and Archer, 2002a, 2002b) (No. 6) and 
Fewell and Oelwein (No. 21), no significant differences in self-help skills 
were found. It is important to note that the study of Buckley, Bird, Sacks, 
et al. (2006) can be considered to be a natural experiment, in which 
according to Buckley and colleagues school placement was not 
determined by child characteristics but by differences in educational 
policy in different geographical areas. Finally, in a research of Bochner 
and Pieterse (1996) (No. 16) no differences were found in daily living 
skills between a relatively recent cohort of Australian teenagers with 
Down syndrome, of which more than half had been in regular education 
for most of their school career, and older more segregated cohorts. 
 
There is no evidence that regular placement of children with Down 
syndrome leads to a better development of self-help skills, but neither 
there is any evidence for an advantage of special school placement in this 
regard. It might very well be the case that parents of children with Down 
syndrome have more influence on the development of their child’s self-
help skills than school placement. 
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5.5.3. Language 
 
In twelve studies (Table 5.1, No. 3, 5-7, 10, 11, 14, 17, 18, 20, 21, 24), 
researchers evaluated language development. In only one of these, 
notably Fewell and Oelwein (1990) (No. 21), a difference was found in 
favour of special placement. However, Fewell and Oelwein themselves 
don’t attribute the higher gains in expressive language of children with 
Down syndrome in special preschool and school settings to the 
placement itself, but to the fact that in the special preschool settings an 
effective program for early intervention was carried out in a more 
intensive way. In this program strong emphasis was put on stimulating 
speech and language skills, among others by using whole sight word 
reading for language enrichment. Apparently, it is not where the children 
are educated, but more what is educated in a particular setting and with 
what intensity. However, an even more important issue in the context of 
this review is a methodological characteristic of this study. The more 
segregated children were younger than the more integrated and the 
researchers did not statistically control for age. Whereas development in 
Down syndrome is not necessarily linear, this might flaw the comparison 
between settings. 
 
In a study by Philps (1992) (No. 20), no differences in formal language 
measures (Reynells Developmental Language scales) were found 
between regularly and specially placed children with Down syndrome. 
In another study, by McMahon (2003) (No. 7), results indicated that 
school placement had no statistically significant effect on the 
development of communicative adaptive skills in children with Down 
syndrome. However, the advantage in communication skills of the 
regularly placed children nearly reached statistical significance (p=0.052), 
despite the fact that the specially placed children on average were two 
years older. Yet, according to McMahon, this result of no difference 
remained the same when age and gender differences were taken into 
consideration. However, for the huge differences in calendar age of the 
specially and regularly placed children, correction was made in a rather 
rough way, only by dividing the group in children under and above 
twelve years of age. Moreover, in this specific comparison between 
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specially and regularly placed children, McMahon only looked at actual 
school placement, without taking the child’s school history into account. 
Consequently, students who might have been in mainstream education 
for almost their entire school career, and only lately had been transferred 
to a special school, were considered to be specially placed students. 
Interestingly, McMahon made two other comparisons. Both children who 
had previously attended mainstream preschool and children who had 
previously attended mainstream school displayed significantly higher 
communication results (p<0.01) than did children who had never 
attended another school (ten out of eleven of the students in this latter 
group had started their school career in special education).  
 
In all the other nine studies (Table 5.1, No. 3, 5, 6 , 10, 11, 14, 17, 18, 24), 
differences were found in favour of regular classroom placement. In five 
of these (No. 3, 5, 10, 14, 17) no attempt was made to disentangle the 
effect (on language skills) of selective placement from the effect of 
differences in stimulation. However, three other studies, of Buckley, Bird, 
Sacks, et al. (2006) (No. 6), Laws et al. (2000) (No. 11) and Casey et al. 
(1988) (No. 24), can be considered to be natural experiments. School 
placement was not determined by child characteristics but by differences 
in educational policy in different geographical areas. This implies that we 
may attribute the differences in language development in these three 
studies to differential stimulation between settings. Moreover, in the 
Casey et al. study (No. 24), regularly placed children showed higher 
gains in receptive language, also after controlling for age, mental age and 
initial scores on language and academics. In the research of Laws et al. 
(2000) (No. 11), regularly placed students had higher scores on diverse 
measures for language skills, also after controlling for differences in 
receptive vocabulary (which normally correlates with mental age). And, 
in the study of Buckley, Bird, Sacks, et al. (2006) (No. 6), regularly placed 
students had much higher scores on speech and language skills than 
specially placed students, but no differences were found in daily living 
skills nor in the overall socialisation score on the Vineland Adaptive 
Behaviour Scales. Finally, in a small longitudinal study of Laws, Buckley, 
Bird, MacDonald, and Broadley (1995) (No. 18) on 14 students with 
Down syndrome, at age 4-10 years no differences between settings in 
language, memory and non-verbal cognitive development were found. 
At age 8-14 however, 6 out of 7 regularly placed children and 1 out of 7 
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specially placed children had some reading abilities (on the BAS). 
‘Readers’ were more advanced on measures for language development at 
age 8-14. There were no differences in non-verbal abilities. 
On basis of the available recent studies we may conclude that regular 
classroom placement has considerable advantages for the language 
development of children with Down syndrome. Especially in the study of 
Buckley, Bird, Sacks, et al. (2006) (No. 6), a large effect was found. The 
regularly placed teenagers in this particular study had on average scores 
of 2 years and 6 months higher on speech and language skills on the 
Vineland (and moreover, in a parent questionnaire on average their 
speech was rated as more articulate). 
5.5.4. Academics 
 
Fourteen studies (Table 5.1, No. 2, 5, 6, 10, 11, 15-20, 22, 24, 25) related to 
academic skills. In each of these, regularly placed students with Down 
syndrome had better academic skills than their specially placed 
counterparts. This also applies after correcting for differences in non-
academic cognitive functioning, as demonstrated in the studies of Turner, 
Alborz, and Gayle (2008) (No. 2), de Graaf (2007b) (No. 5), Buckley, Bird, 
Sacks, et al. (2006) (No. 6), Bronson, Hauser-Cran, and Warfield (1997) 
(No. 15), Hauser-Cran and Bronson (1993) (No. 19), Philps (1992) (no. 20), 
Sloper, Cunningham, et al. (1990) (no. 22), Casey et al. (1988) (No.24) and 
Lorenz, Sloper, and Cunningham (1985) (No. 25). In addition, three 
studies of Buckley, Bird, Sacks, et al. (2006) (No. 6), Laws et al. (2000) (No. 
11) and Casey et al. (1988) (No. 24) can be considered to be natural 
experiments in which school placement was not determined by child 
characteristics but by geographical area. In one more study, of Laws et al. 
(1995) (No. 18), no differences between settings in language, memory and 
non-verbal cognitive development were found early in the school career 
of the children with Down syndrome at age 4-10 years. At age 8-14 
however, 6 out of 7 regularly placed children and 1 out of 7 specially 
placed children had some reading abilities (on the BAS). Finally, making 
a comparison with older almost totally segregated generations of 
students with Down syndrome, both the study of Buckley, Bird, Sacks, et 
al. (2006) (No. 6) and Bochner and Pieterse (1996) (No. 16) show a 
considerable advantage in academic skills in the more recent cohorts of 
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teenagers with Down syndrome, of which many had been in regular 
education for most of their school career. The Buckley, Bird, Sacks, et al. 
(2006) study demonstrates that this generational difference is totally 
explained by the higher level of academic skills of the students with 
Down syndrome in regular educational settings in the more recent 
cohort. 
 
We may conclude that the differences in academic skills in favour of 
regularly placed children with Down syndrome cannot be the result 
merely of selective placement in regular schools of the more able 
children. It also is a direct result of more stimulation of academic 
development in regular settings. Turner et al. (2008) (No. 2) and Sloper, 
Cunningham, et al. (1990) (No. 22) found a modest beneficial effect on 
academic skills of mainstream attendance. In the studies of de Graaf 
(2007b) (No. 5), Buckley, Bird, Sacks, et al. (2006) (No. 6), Laws et al. 
(2000) (No. 11), Yadarola (1996) (No. 17) and Laws et al. (1995) (No. 18), 
even considerable advantages of regular placement on the development 
of academic skills were demonstrated. Moreover, the beneficial effects of 
regular classroom placement have been proven for diverse aspects of 
school learning, notably task-oriented behaviour (Bronson et al., 1997 
(Table 5.1, No. 15); Hauser-Cran & Bronson, 1993 (No. 19); Yadarola, 1996 
(No. 17)), reading (Bochner, Outhred, & Pieterse, 2001 (No. 10); Buckley, 
Bird, Sacks, et al., 2006 (No. 6); de Graaf, 2007b (No. 5); Laws et al., 2000 
(No. 11); Laws et al., 1995 (No.18); Lorenz et al., 1985 (No. 25); Philps, 
1992 (No. 20); Sloper, Cunningham, et al., 1990 (No. 22); Turner et al., 
2008 (No. 2); Yadarola, 1996 (No. 17)), writing (Buckley, Bird, Sacks, et al., 
2006 (No. 6); de Graaf, 2007b (No. 5); Philps, 1992 (No. 20); Sloper, 
Cunningham, et al., 1990 (No. 22); Turner et al., 2008 (No.2); Yadarola, 
1996 (No.17)) and math (Buckley, Bird, Sacks, et al., 2006 (No. 6); Casey et 
al, 1988 (No. 24); de Graaf, 2007b (No. 5); Sloper, Cunningham, et al., 1990 
(No. 22); Turner et al., 2008 (No. 2); Yadarola, 1996 (No. 17)).  
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5.5.5. Social aspects 
 
As regards social aspects, in eighteen studies (Table 5.1, No. 1, 3, 5-9, 12-
17, 19-21, 23, 26), a comparison was made between regular and special 
placement. The results show a mixed image. 
 
In ten studies (Table 5.1, No. 1, 3, 6, 7, 12, 13, 14, 17, 21, 23), no significant 
differences between settings were found in social aspects, notably 
regarding social skills (McMahon, 2003) (No. 7), gains in social skills 
(Fewell & Oelwein, 1990) (No. 21), social network (Sloper, Turner, 
Knussen, & Cunningham, 1990) (No. 23), self-esteem (Begley, 1999 (No. 
12); Gould, 1998 (No. 13); Vervat, 2008 (No. 3)), behavioural problems 
(Beadman, 1997 (No. 14); Buckley, Bird, Sacks, et al., 2006 (No. 6); 
McMahon, 2003 (No. 7)) and having a close friend (Matthews, 2009) (No. 
1). Additionally, in a study by Yadarola (1996) (No. 17), teachers in 
special and regular primary education rated their students with Down 
syndrome more or less similarly on social behaviour, peer interactions 
and acceptance, with the exception that, in comparison with peers in 
special schools, peers in regular schools were more highly rated on being 
protective towards their classmate with Down syndrome and on helping 
the child with school work, a finding by Yadarola interpreted as a sign of 
a supportive peer group in regular schools. In the study of Buckley, Bird, 
Sacks, et al. (2006) (No. 6), specially placed students had significantly 
more behavioural problems on the Vineland Adaptive Behaviour Scales, 
but not on the Conners Rating Scales. Furthermore, it is important to note 
that most mainstreamed students with Down syndrome in the research 
of Sloper, Turner, et al. (1990) (No. 23) were not in their neighbourhood 
school. This might explain why in this particular study regular placement 
didn’t lead to more opportunities for playing with other children at 
home. As regards self-esteem, Glenn and Cunningham (2001) state that 
for persons with Down syndrome the validity of the measure used, the 
Pictorial Scale of Perceived Competence and Social Acceptance for Young 
Children, is doubtful. Too many of them rate themselves positively by 
choosing the most positive answer instead of really considering their 
own situation. 
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Eight studies (Table 5.1, No. 1, 5, 6, 15, 16, 17, 19, 20) demonstrated 
advantages of regular classroom placement. As regards social mature 
behaviour, Bochner and Pieterse (1996) (No. 16), using parent 
questionnaires, reported more social mature behaviour in their recent 
cohort of Australian teenagers with Down syndrome, of which more than 
half had been in regular education for most of their school career, than in 
older more segregated cohorts. Buckley, Bird, Sacks, et al. (2006) (No. 6) 
reported a similar difference between generations. In addition, according 
to the parent questionnaire conducted on the more recent cohort in the 
study of Buckley and colleagues, the regularly placed teenagers with 
Down syndrome had more social mature behaviour than their specially 
placed counterparts (and less behavioural problems according to the 
Vineland). As has been stated, in this particular study placement was not 
determined by child characteristics but by differences in educational 
policy in different geographical areas. Furthermore, Bronson et al. (1997) 
(No. 15) and Hauser-Cran and Bronson (1993) (No. 19) demonstrated in a 
study of respectively 115 and 148 preschoolers with developmental 
disabilities (one third Down syndrome) that social mature behaviour 
(using more adequate social strategies), and task-oriented behaviour as 
well, was higher in more integrated settings, also after controlling for 
cognitive ability of the child and demographic and socio-economic 
characteristics of the family. Philps (1992) (No. 20) reported that the 
children with Down syndrome in mainstream took part in more 
interactions at playtime than those in schools for children with Moderate 
Learning Difficulties (MLD). Based on observations, Yadarola (1996) (No. 
17) reported that during recess in the special schools the social climate 
tended to be either one of poor control of aggression, with not enough 
surveillance by staff, resulting in aggressive behaviour in some children 
and fear in others, or one of overprotection, resulting in children mostly 
interacting with staff instead of peers. In the regular schools, social 
climate was more balanced, promoting positive interaction with peers. 
Although some of the children with Down syndrome in regular schools 
encountered overprotection by teachers and peers (actually more often 
than in special schools), this didn’t result in an overall overprotective 
climate during recess. As regards social network, on the basis of parent 
questionnaires, de Graaf (2007a) (No. 5) reported that regularly placed 
students with Down syndrome had more opportunities for playing with 
other children (not siblings) at home than their specially placed 
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counterparts, also after correcting for differences in non-academic skills. 
Furthermore, students in regular education more often had a friend 
without a disability, a result not only found by de Graaf (2007a) but by 
Matthews (2009) (No. 1) as well. In addition, in Matthew’s study 
regularly placed children more often participated in social activities in 
clubs and they were more frequently rated as speaking to many people 
during social activities. 
 
In six studies (Table 5.1, No. 5, 6, 8, 9, 20, 26) a disadvantage of regular 
placement was reported. Four of these studies (No. 5, 6, 8, 17) made use 
of questionnaires and/or interviews with students, parents and/or 
teachers. We firstly discuss the findings from these studies. In 
comparison with specially placed teenagers, regularly placed teenagers 
with Down syndrome had less opportunities for friendships with other 
peers with a developmental disability and as a result for the development 
of equal close friendships at school (Buckley, Bird, Sacks, et al., 2006 (No. 
6); Cuckle & Wilson, 2002 (No. 8)). De Graaf (2007a) (No. 5) confirmed 
this finding for children with Down syndrome in primary education. 
However, it is important to note that, although specially placed students 
with Down syndrome had more opportunities for developing equal close 
friendships at school, these friendships seldom continued into the home 
situation (Cuckle & Wilson, 2002; de Graaf, 2007a), partly as a 
consequence of limited transport skills of the children and teenagers 
involved. Barriers to participation in leisure activities, according to a 
study of Matthews (2009) (No. 1) were not having a friend to go with, 
followed by not knowing how to do activities, not having a place nearby 
and not having a way to get there. Indeed, many parents of teenagers 
with Down syndrome (Bochner & Pieterse, 1996 (No. 16); Buckley, Bird, 
Sacks, et al., 2006 (No. 6); Cuckle & Wilson, 2002 (No. 8)) worry about the 
relative social isolation of their child. Consequently, Cuckle and Wilson 
conclude that parents of children with Down syndrome should continue 
helping organize the social life of their child, long after the child has 
reached an age at which for children without Down syndrome there no 
longer is a need to do such.  
 
Three other studies (Table 5.1, No. 9, 20, 26) made use of direct 
observation of interactions. Sinson and Wetherick (1981) (No. 26) 
videotaped the interactions of seven children with Down syndrome in a 
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special preschool setting and of three of these children in a regular 
playgroup. In the regular playgroup situation, the children without a 
disability, on first encounter, attempted to make eye-contact with the 
children with Down syndrome. During this encounter, the children 
without a disability became increasingly uneasy, having no success in 
sustaining mutual gaze. Observations of the three children with Down 
syndrome in their regular playgroups over a period of two years 
indicated that the other children eventually gave up and the children 
with Down syndrome became isolates. In the special setting, however, 
the children with Down syndrome interacted with each other in much 
the same way as the children without a disability in the regular 
playgroup. There was ample evidence of mutual gaze as a precursor of 
verbal and play interactions. Sinson and Wetherick, clearly 
conceptualising from the deficit model of disability, suggest that children 
with Down syndrome have a deficit, demonstrated by untypical mutual 
gaze behaviour, directly leading to their isolation from typical peers. 
However, in another related article, Sinson and Wetherick (1986) state 
that interactions of the children with Down syndrome with their mothers, 
and with their siblings as well, were not affected. They conclude that the 
prevailing method of simply introducing a child with Down syndrome 
into an unknown preschool peer group unlikely will lead to successful 
social integration. On the other hand, according to Sinson and Wetherick 
(1986), prolonged contacts with peers in a family play situation with 
mothers present, from an early age, probably support social integration. 
The value of the study by Sinson and Wetherick is in demonstrating that 
social inclusion is not reached by mere placement without any support. 
However, Sinson and Wetherick fail to consider the possibility that not 
only mothers in a family play situation, but educators in preschool 
settings as well, have an opportunity to model and foster social 
interactions between children with and without disabilities.  
 
Freeman and Kasari (2002) (No. 9) studied the interactions of dyads of 
children in play-date situations. Participants were 54 children, 27 with 
Down syndrome and 27 who were their chosen friend (the parents were 
asked to bring a friend of the child with Down syndrome to the play-
date). In comparison with children with Down syndrome from regular 
education classes, children with Down syndrome from special education 
classes were rated as more cohesive and coordinated in their quality of 
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play and they spent more time in simple social play and less time in 
solitary, parallel or parallel aware play. The children from general and 
special education were not different on demographic and developmental 
characteristics. This suggests that during these organised play-dates the 
interactions of the children with Down syndrome with their chosen 
friend more often displayed the characteristics of a close friendship 
(instead of just being playmates) if the child with Down syndrome was 
from a special school.  
 
As regards another qualitative aspect of interaction, Philps (1992) (No. 
20) conclude that, although children with Down syndrome in 
mainstream took part in more interactions at playtime than those in 
MLD, when initiations of language were examined it was clear that all 
the children initiated more language when they were in the company of 
younger or less able peers. This kind of setting occurred more often in 
MLD schools than in mainstream, except where children played with 
younger children at playtime in mainstream settings. In order to 
stimulate more language initiations, Philps suggest that children with 
Down syndrome in regular education should deliberately be put in the 
role of leader on occasions, instead of being in a situation with more able 
peers all the time. 
5.5.6. Non-comparative studies on social aspects 
 
In addition to these comparative studies, in 27 other non-comparative 
studies (Table 5.2), the acceptance of regularly placed children with 
Down syndrome by their classmates was evaluated.  
 
Sixteen of these studies (Table 5.2, No. 29, 30-32, 35, 36, 38, 39, 41, 43-45, 
46, 49, 50, 53) evaluated acceptance by exploring the perceptions of 
classmates, parents, teachers and/or head teachers. Regularly placed 
children with Down syndrome are generally fairly well accepted by their 
peers, according to sociometric evaluations (Commodari & Pirrone, 2004 
(Table 5.2, No. 35); Hudson & Clunies-Ross, 1984 (No. 49); Laws et al., 
1996 (No. 44); Pieterse & Center, 1984 (No. 50); Scheepstra, 1998 (No. 43)) 
and questionnaires and/or interviews with parents, teachers and/or 
head teachers (Castro, 2007 (Table 5.2, No. 30); Gheradini, 2000 (No. 39); 
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de Graaf, 1998 (No. 41), 2001 (No. 38), 2006 (No. 32); Hudson & Clunies-
Ross, 1984 (No. 49); Klompas, 2008 (No. 29); Petley, 1993 (No. 46); 
Pieterse & Center, 1984 (No. 50); Scheepstra, 1998 (No. 43); Schramm, 
1974 (No. 53); Shevlin, Walsh, Kenny, McNeela, & Molloy, 2003 (No. 36); 
Wilson, 2007 (No. 31); Wolpert, 1996 (No. 45)). In addition, the study of 
Wilson (2007) (No. 31) shows that children with Down syndrome in 
regular education positively evaluate their acceptance by peers, rating 
themselves higher than children with general developmental delay (not 
Down syndrome), and even higher than children without a disability. 
 
However, whereas the children in four of the sociometric studies had a 
generally high level of peer acceptance, in the research of Scheepstra (No. 
35), though only one child had a ‘rejected’ sociometric status, 12 out of 23 
children (6-8 years of age) had a ‘neglected’ status. Children with a 
‘neglected’ status are not actively disliked or avoided, but they are less 
often chosen as preferred playmate. Furthermore, while in the study of 
Laws et al. (1996) (No. 44), considering all six sociometric questions, most 
children with Down syndrome (8-11 years of age) had an average social 
status, they were definitively less often seen as ‘best’ friend by 
classmates. It is important to realize that sociometric results are 
dependent upon the exact content of the questions posed to children. 
From the sociometric study of Commodari and Pirrone (No. 35) in Italian 
middle school, it appears that children with Down syndrome frequently 
would be invited to birthday parties by classmates, however were more 
likely to be excluded from activities involving a certain degree of ability, 
like doing schoolwork together or joining a sport team. Commodari and 
Pirrone conclude that in middle school students without disabilities 
accept classmates with Down syndrome, but in practice during many 
school and leisure related activities prefer to socialise with peers without 
disabilities.  
 
In addition, parents interviewed by de Graaf (1998) (No. 41) reported that 
in regular school their child’s contacts with classmates gradually changed 
from interactions based on equality in preschool to interactions that 
resemble a relationship with an older sibling towards the end of primary 
school. Both headmasters and parents in the study of Petley (1993) (No. 
46) recognized the risk of relationships in which the child is 
‘mollycoddled’ by classmates and not treated with equal respect. 
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According to Wilson (2007) (No. 31), school staff interviewed sometimes 
overestimated the degree of acceptance of children with Down syndrome 
by their peers, not recognizing the difference between supportive 
relationships and equal status relationships. Parents and teacher in the 
study of Klompas (2008) (No. 29) reported that the three children with 
Down syndrome (8-12 years of age) in this study, although well accepted, 
lacked reciprocal friendships. Therefore, parents of, particularly older, 
regularly placed students with Down syndrome should be advised to 
organize contacts also with peers with a disability, supplementary to the 
relations their child has with children without a disability. However, one 
could make a strong case to do just as well in the case of specially placed 
students, because the parents report that their special friendships with 
classmates are often confined to only the school hours (de Graaf, 2007a; 
Cuckle & Wilson, 2002) (Table 5.1 No. 5 and 8). Moreover, from the study 
of de Graaf (2007a) it is clear that specially placed children also have a 
larger chance of not having any friendship at all with children without a 
disability. 
 
In another study (Guralnick, Connor, & Johnson, 2009) (Table 5.2, No. 
28), acceptance by preschool peers was approached in a more indirect 
way, not through directly informing about peer acceptance in preschool, 
but asking mothers about the home-based social network of their child. 
In comparison with two control groups, a calendar age matched group 
and a mental age matched group, children with Down syndrome had a 
significantly smaller network size (mother-identified regular playmates, 
maximum of 5 children) and a less high frequency with which playmates 
played in mother’s home in the previous 3 months. In addition, a smaller 
percentage of identified playmates were currently in the school program 
of the child with Down syndrome. Only around one third of the children 
with Down syndrome knew any of their playmates as a result of being 
classmates, whereas this was the case for nearly two thirds and over 
three quarters of the MA-match and CA-match groups, respectively. 
Guralnick et al. suggest that a major contributor to these peer social 
network limitations may well be underlying peer-related social 
competence difficulties in children with Down syndrome. 
 
In twelve studies (Table 5.2, No. 27, 33, 34, 37, 38, 42, 43, 47, 48, 49, 51, 52), 
researchers explored acceptance by peers making (also) use of direct 
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observation of interactions. An early study is by Rogers-Warren, Ruggles, 
Peterson, and Cooper (1980) (No. 52). In a mainstreamed preschool 
setting with 60 percent children with a disability, four 5-6 years old 
children with Down syndrome and four typically developing contrast 
children were observed. The children with Down syndrome and the 
contrast children preferred the same play areas in the classroom and in 
the playground. The children with Down syndrome had a higher 
frequency of solitary play, the contrast children a higher frequency of 
parallel play. The children with Down syndrome tended to play more 
often with other children with a disability. The contrast children more 
often chose to play with peers without a disability. However, interaction 
between children with Down syndrome and children without a disability 
occurred in all activities.  
 
Eleven studies (Table 5.2, No. 27, 33, 34, 37, 38, 42, 43, 47, 48, 49, 51) 
focussed on individual inclusion with only one child with Down 
syndrome being included in a regular preschool or school. As we have 
seen in the previous section, Sinson and Wetherick (1981) (Table 5.1, No. 
26) suggest that children with Down syndrome over time almost 
inevitably will become more and more isolated in regular preschool and 
school settings. In a recent study by Hamilton (2005) (Table 5.2, No. 33) a 
more or less similar result was found. Compared with typically 
developing preschool children, children with Down syndrome in 
inclusive preschool displayed infrequent interactions with peers. While 
typically developing children increased their peer interactions during 
activities expected to promote peer interaction (for instance during 
playtime), the interactive engagement of the children with Down 
syndrome was unrelated to the characteristics of class activities. 
Longitudinally, over a period of two years, in contrast to the typically 
developing children, children with Down syndrome did not increase 
their rates of peer interaction. Informal observations revealed that 
teachers in this study didn’t use effective strategies to enhance peer 
interaction in children with Down syndrome. Hamilton concludes that 
their implicit strategy of only prompting children to be in physical 
proximity to other children, without actually encouraging interactive 
engagement, should be supplemented by explicit teaching strategies, like 
designing activities that require group interaction among children and 
adults, prompting and reinforcing peer interaction, modelling interactive 
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behaviour, and interpreting for the typically developing children the 
meaning of the social behaviour of the children with disabilities.  
 
Some other studies contradict the suggestion of Sinson and Wetherick 
that children with Down syndrome over time almost inevitably will 
become more and more isolated in regular preschool and school settings. 
Knox (1983) (Table 5.2, No. 51) observed six children with Down 
syndrome (3-7 years of age, two in preschool and four in school). During 
the 9 week observation period, the children with Down syndrome 
increased both their use of language to initiate interactions with peers as 
well as their responding to verbal directions by peers. Hudson and 
Clunies-Ross (1984) (No. 49) found no differences in the rates of positive 
and negative peer interactions of 11 regularly placed school children with 
Down syndrome (6-8 years of age) in comparison with 11 randomly 
selected contrast children from their classrooms. However, the children 
with Down syndrome initiated fewer interactions with peers than the 
typically developing contrast children.  
 
This last result, less initiations to peers, was found in three other studies 
as well (Quail, 2000 (Table 5.2, No. 40); Rietveld, 1986 (No. 48); 
Scheepstra, 1998 (No. 43)). Quail (2000) (No. 40) carried out a study of the 
social interactions of 7 teenagers with Down syndrome in mainstream 
secondary schools in comparison to peers from the same classrooms. 
There were no differences in overall time spent in interaction. However, 
the other person more often initiated the interactions of the teenagers 
with Down syndrome and they had more interactions with adults than 
with peers. Topics in the conversations of the teenagers with Down 
syndrome were likely to be work related rather than socially related. In 
this specific study, these patterns of interactions might partly be the 
result of the fact that the teenagers were being supported by a Learning 
Support Assistant for most of the day. However, comparing 23 children 
with Down syndrome (6-8 years of age), in the Dutch situation with only 
a limited amount of support a week (8 hours), with 23 low achieving 
contrast children from the same classrooms, Scheepstra (1998) (No. 43) 
(also reported in Scheepstra, Nakken, & Pijl, 1999; and in Pijl & 
Scheepstra, 1996) observed fewer interactions with peers, more 
interactions with the teacher, fewer initiations to peers, and more work 
related and less socially related interactions by the children with Down 
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syndrome. Finally, Rietveld (1986) (No. 48) compared eight children with 
Down syndrome (6-7 years of age) with eight low achieving contrast 
children from their classrooms. There were no differences in the rates of 
social play. However, the children with Down syndrome initiated fewer 
interactions to peers. Interestingly, Rietveld (1989) (No. 47) carried out a 
follow-up study of six of these children with Down syndrome, now 9-11 
years of age. In comparison with the first study, she observed in the 
children with Down syndrome more initiations to peers and from peers 
and less interactions with the teacher. Also, a higher percentage of time 
was spent in social play and the interactions were more complex and 
varied with more advanced language. Remarkably, the difference 
between the children with Down syndrome and the contrast children in 
the rate of initiating to peers had disappeared. 
 
Four studies (Dolva, 2009 (Table 5.2, No. 27); Kliewer, 1998a, 1998b (No. 
42); Rietveld, 2002 (No. 37); Solorzano Arriaga, 2005 (No. 34)) made use 
of a more qualitative interpretative methodology. By in depth exploration 
of small samples, this kind of research can cast light upon the 
complexities of the inclusion process and the role of the cultural and 
educational context. Dolva (2009) (No. 27) studied six students with 
Down syndrome in inclusive schools, in the classroom and in the 
playground, collecting data through field observations and interviewing 
the child and the staff. The children with Down syndrome were well 
accepted by peers. Dolva observed examples of equal interactions in 
which all children participating understood the activity and could 
interact on a rather equal basis. However more often she observed 
unequal interactions, with limited understanding of the activity by the 
child with Down syndrome and/or involving tasks that at first were too 
difficult. In these situations peers spontaneously divided tasks in a 
complementary way, or they adjusted tasks or own behaviour or created 
other tasks in order to include the pupil with Down syndrome without 
losing the original meaning of the activity. Class staff members were 
found to experience interaction between students with Down syndrome 
and peers challenging, but still possible because of peers’ acceptance. 
Staff applied different strategies to facilitate peer interaction, for example: 
organising academic activities and group work; purposefully selecting 
tasks and pairing children to work together; educating peers to behave 
supportively; providing individual support to help the child to 
Effects of Regular versus Special School Placement 169 
 
understand activities and scaffolding participation. Solorzano Arriga 
(2005) (No. 34) studied the social development of five girls with Down 
syndrome in two Guatemalan (non-special) private schools. She 
concludes that social integration in the schools should be supported by 
making curricular adaptations and that families can play an important 
role in preparing their child with Down syndrome for school integration 
by systematically stimulating the child’s development form an early age 
onwards. Kliewer (1998a, 1998b) (No. 42) explored the (pre)school 
literacy experience of 10 students with Down syndrome. Two broad 
definitions of literacy were uncovered. The first regarded reading as 
confirming to a hierarchy of sub-skills. In these classrooms students with 
Down syndrome were separated from citizenship in the classrooms’ 
literate communities. The second regarded reading as the construction of 
shared meaning in specific contexts. In these classrooms, students with 
Down syndrome were valued as symbolic beings and engaged literacy as 
a communication tool. As a result, during the school day, there were 
more opportunities for participation and for demonstrating friendship. 
According to Kliewer, the first definition of literacy seems to be more in 
line with a deficit model of disability, interpreting difference as deficit, 
the second with the social model. Both Kliewer (No. 42) and Rietveld 
(2002) (No. 37) (also reported in Rietveld, 2008) highlight the 
consequences of the way staff conceptualises disability. Rietveld carried 
out an in depth study of the experiences of four boys, two with Down 
syndrome and two typically developing, during their transition from 
preschool to school. The children were observed using continuous 
narrative recordings during all aspects of the curriculum in preschool 
and in school. Teachers, parents and peers were interviewed. Inclusion or 
exclusion turned out not to be within-child characteristics, but largely 
dependent on the context, both for the children with and without Down 
syndrome, demonstrated by the huge changes in the extent of inclusion 
between the preschool and school setting for two of the boys. In one of 
the schools, staff modelled that it was acceptable to exclude when 
‘deviant’ children did not fit the existing implicit or explicit classroom 
rules. Also, teacher and teacher-aide positively reinforced children when 
they assigned the child with Down syndrome an inferior status role, for 
instance the role of ‘the object of a caregiver’. By contrast, in another 
school the teacher openly interpreted the likely intent of any 
unconventional behaviour in a positive and valuing manner. 
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Furthermore, she included activities that highlighted the competencies 
and interests of her student with Down syndrome in a way that made the 
overall class culture more inclusive for many more children. The teacher 
and teacher-aide recognised and interrupted demeaning inclusion, e.g. 
excessive hugging, picking up. The staff scaffolded children to re-frame 
any problems they interpreted within a deficit framework to one that 
focussed on context. Successful outcomes of inclusion were associated 
with schools embracing at all levels a social model of disability, that 
focuses on the context and sees disability as a part of, not distinct from 
that context.  
 
5.6. Conclusion 
 
In the period 1970-2010, the context of regular placement of pupils with 
Down syndrome has changed from integration, to mainstreaming, to 
inclusive education. As a result, the way children with Down syndrome 
are supported in regular schools may have shifted over time. 
Furthermore, the organisation and curriculum of special schools for 
children with Down syndrome may have changed. In addition, also 
differences between countries in these regards may and probably will 
exist. The evidence found in this 40-year period of research is limited to 
twelve different countries, or regarding only comparative studies to only 
six countries. As regard the beneficial effect of regular schooling on, 
particularly, academic and language development of children with Down 
syndrome, despite these cultural, organisational and educational 
differences between these countries, the findings of the studies in this 
review converge to a considerable extent. This suggests that, even with 
these differences, there are sufficient similarities in the organisation and 
curriculum of special schools for children with Down syndrome and in 
the support of regularly placed pupils with Down syndrome over time 
and between different countries - at least between the countries from 
which the studies are derived - to make a review of research a sensible 
enterprise. For instance, starting in the mid-1980s and in many different 
countries, regular schooling for pupils with Down syndrome means 
education in a regular classroom with individual support to some extent. 
Furthermore, one could argue that special schools for children with 
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Down syndrome, worldwide, will tend to focus more on practical and 
social skill acquisition, and as a result probably be liable to de-emphasise 
academic skill acquisition.  
 
From our review it can be concluded that regular placement of students 
with Down syndrome, i.e. education in a regular classroom with 
individual support to some extent, yields a better development of 
language and academic skills, even after the effect of selective placement 
has been taken into account. In some of the studies a modest beneficial 
effect could be proven, in other studies even considerable advantages of 
regular placement on the development of language and academic skills 
were demonstrated. As regards self-help skills, under the same condition, 
there seem to be no differences.  
 
As regards social functioning, the results show a mixed image. For some 
social aspects (social network, behaviour, self-competence) no differences 
at all or small positive differences for regularly placed children were 
found. However, studies also highlight that for many children with 
Down syndrome, mere placement in a regular setting without any 
support might not be enough. Social interactions between children with 
and without Down syndrome oftentimes need to be modelled and 
fostered. In addition, to get around the tendency of many children with 
Down syndrome in regular settings to respond to initiations of others 
rather than initiate to peers themselves, it is also advised to put children 
with Down syndrome sometimes in a leading position. Two qualitative 
studies suggest that in schools embracing a social model of disability, 
rather than a deficit model, the necessary social support to facilitate both 
more interactions, as well as more reciprocity and equal status in these 
interactions, seems to be more likely available. Furthermore, although 
regularly placed children are generally fairly well accepted by their 
peers, they are less often seen as ‘best’ friend. In addition, regularly 
placed teenagers with Down syndrome have fewer opportunities for 
friendships with other peers with a developmental disability and, as a 
result, for the development of equal close friendships at school. 
Therefore, parents of, particularly older, regularly placed students with 
Down syndrome should be advised to organize contacts also with peers 
with a disability, supplementary to the relations their child has with 
children without a disability. However, one could make a strong case to 
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do just as well in the case of specially placed students, because the 
parents report that their special friendships with classmates are often 
confined to only the school hours. 
 
It is important to mention the fact that in research on the effect of school 
placement, IQ and/or mental age usually are conceptualised as 
independent variables, i.e. control variables in determining the effect of 
placement on development, and not as dependent variables. However, it 
is conceivable that intelligence, aside of being a factor in determining 
placement, itself also might be directly influenced by school experience. 
In that case, cross-sectional studies in which IQ and/or mental age are 
used as control variables might underestimate the positive effect of 
regular placement on academic and language development. In a study by 
Rao (1997) on 6 preschoolers with Down syndrome, all attending a 
centre-based educational intervention program for three mornings a 
week, 3 of these children also attended regular preschools, two days a 
week. The researchers compared the children in the Program Only group 
with those in the Program Plus Preschool group. At the start of the study, 
both the mother’s educational level and the child’s IQ, chronological age 
and mental age were similar in both groups. A year later, the IQ of all 3 
children in the Program Only group had decreased (on average minus 6 
points, range from minus 3 to minus 10). The change in IQ scores for 
children in the Program Plus Preschool group was less dramatic (on 
average plus 1 point, range from minus 1 to plus 2). This study does not 
demonstrate the superiority of regular preschool placement in 
comparison to special preschool placement, because the 3 children not in 
regular preschool actually stayed at home on the days they didn’t visit 
the special educational centre. However, acknowledging that the sample 
size was very small, the study does suggest that the development of IQ 
might be influenced by preschool experience. In earlier decades, debate 
was fierce on the question whether children with Down syndrome 
institutionalised at an early age had lower IQ’s than home-reared 
children as a result of institutionalisation or as a result of being 
‘constitutionally inferior in intelligence’ (Carr, 1988). Carr (1988), in her 
review of four decades of studies on IQ of children with Down 
syndrome, concludes that the evidence offers very little support for the 
‘constitutional inferiority’ hypothesis. The alternative hypothesis, that the 
difference between home- and institution-reared children is due to 
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environmental influence, according to Carr, not only accounts more 
simply for the facts, but is also in accord with the effects on these children 
of environmental enrichment. This debate might be relevant to the 
present discourse on the effects of school placement. Firstly, we 
encounter the same issue of disentangling the effect of selective 
placement from the effect of differences in stimulation between settings. 
Secondly, the former debate shows that IQ should be considered as a 
dependent variable, a variable that is influenced by experience and thus 
possibly by school experience as well. In this regard, Vianello and Moalli 
(2001) (Table 5.3, No. 93) and Gheradini (2000) (Table 5.2, No. 39) make 
the interesting suggestion that school aged children with Down 
syndrome in the Italian educational system, as a result of inclusion, might 
have a higher mean IQ than usually found in international research 
(according to Vianello and Moalli with an average IQ of 45 for Italian 
subjects and less than 40 for others); however, in both articles this 
hypothesis is not supported by a thorough analysis of different 
international studies. Nevertheless, although methodologically very 
complex, the suggestion of comparing the cognitive development of 
children with Down syndrome in different countries, contrasting 
inclusive educational systems with more segregated systems, could be an 
avenue for future research. Alternatively, in countries where some 
children with Down syndrome go to regular schools and others to special 
schools, another avenue could be following-up representative groups of 
children with Down syndrome throughout their school career, not only 
repeatedly measuring their skills, but also their mental age at different 
chronological ages. 
 
Apart from studying the potential effect of an inclusive school system on 
mean total IQ in children with Down syndrome, Vianello and Lanfranchi 
(2001) (Table 5.3, No. 61) suggest that it might be interesting to look at 
their profile of development. Vianello and Lanfranchi present two Italian 
studies, one on mental age and academic development in school-aged 
children with Down syndrome, and one on intellectual level and scores 
on daily activities and socialization in adolescents with Down syndrome. 
Both studies show that in many cases the age-equivalent of specific skills 
(academics, especially reading; daily living skills; social skills) is higher 
than the age-equivalent of mental development. According to Vianello 
and Lanfranchi, this ‘surplus’ is not usually found in international 
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research and might be the result of inclusive education. However, this 
hypothesis is not supported by a thorough analysis of different 
international studies. Vianello and Lanfranchi only refer to research of 
Zigler and colleagues over a period of 40 years, stating that persons with 
a intellectual disability oftentimes demonstrate a ‘deficit’ in skills in 
respect to their mental age, as a result of having less motivation to work 
and having less self-esteem. However, firstly, this research was not Down 
syndrome specific, secondly the personality and motivational 
characteristics of the persons in Zigler’s research might have been 
influenced by institutionalisation. Vianello and Lanfranchi conclude that, 
in their article they have formulated more questions than generated 
answers. The affirmation that ‘surplus’ in academic and social 
performance seems to be greater where academic inclusion of persons 
with a disability is more widespread, is still a hypothesis to confirm. 
However, the study of Buckley, Bird, Sacks, et al. (2006) (Table 5.1, No. 6) 
is in agreement with the hypothesis that education can influence the 
developmental profile. In a paper accompanying their study, titled 
‘Evidence that we can change the profile from a study of inclusive 
education’, Buckley, Bird, and Sacks (2006) conclude that the Down 
syndrome specific profile – a profile of communication weaknesses 
relative to social and daily living skills – can be changed. It is not an 
inevitable outcome of having Down syndrome, as this profile is seen in 
teenagers in special education settings, but not in teenagers in inclusive 
education. 
 
As regards the beneficial effect of regular classroom placement on 
language development, different mechanisms might play a role. Firstly, 
the regular classroom seems to be a richer language environment, with 
more challenging language being used by teaching staff, as a small 
explorative UK study of Dew-Hughes and Blandford (1998) (Table 5.3, 
No. 103) suggests. Based on observations, these researchers reported that 
classroom language was less sophisticated in the special schools. 
Language was simple and direct, allowing for comprehension by the less 
fluent members of the class. In mainstream schools, language was more 
challenging. Secondly, peers in a regular classroom will most certainly be 
behavioural examples using more complex language than those in a 
special classroom. Yadarola (1996) (Table 5.1, No. 17) reported that the 
children with Down syndrome in Argentinean special education were 
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surrounded by peers who mostly used signs and/or very short-spoken 
utterances for communication, whereas peers in regular school used 
more complex language. As a result, children with Down syndrome in 
regular schools were invited and encouraged to understand and use 
more complex language themselves, whereas in special schools the 
children with Down syndrome adapted to the special-school-specific 
communication culture of signing and using simple phrases. Finally, 
more emphasis on academic skills in regular classrooms, especially on 
reading activities, might foster understanding and use of more complex 
language. 
 
Only a very limited amount of research has been done on the reasons 
why regular school placement, i.e. education in a regular classroom with 
individual support to some extent, leads to better academic skills in 
children with Down syndrome. Lorenz et al. (1985) (Table 5.1, No. 25) 
start with denying the contention that most children with Down 
syndrome in special schools are not taught to read, as in their birth cohort 
of children with Down syndrome, 38 percent of teachers from the schools 
for children with Severe Learning Difficulties reported to teach reading 
to the children with Down syndrome and another 33 percent reported to 
teach prereading skills. However, Lorenz et al. state that their data 
suggest that when children with Down syndrome at a three- to five-year-
level are matched for mental age, those in regular schools score highest 
on a checklist of reading skills and those in schools for children with 
Severe Learning Difficulties score lowest. Lorenz et al. suggest that an 
explanation might be that in the special school curriculum there is a 
greater emphasis on the development of prerequisites, including fine 
motor and language skills, before reading is taught, resulting in an 
unnecessary postponement from prereading to reading activities. The 
point at which teachers move pupils from prereading to reading activities 
may be important in the acquisition of reading skills. Furthermore, 
according to Lorenz et al., studies on teachers’ aims suggest that teachers 
in special schools generally place much less emphasis on reading skills 
compared to teachers in regular primary schools. These findings are 
corroborated by both the cross-sectional and longitudinal research of 
Yadarola (1996) (Table 5.1, No. 17). In this study, teachers from special 
schools placed less emphasis on academic skill development. The transfer 
from teaching prerequisites to teaching reading, writing and math, was 
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postponed. Most children with Down syndrome at age 9 and 10 in the 
Argentinean special schools had not yet been exposed to any instruction 
at all in reading, writing or math. Teachers in special schools strongly 
believed that before starting instruction in academics, certain prerequisite 
skills should have been developed. In sharp contrast, in regular schools, 
the onset of teaching these skills to children with Down syndrome 
usually was around the age of 5 or 6. In addition, two small explorative 
UK studies, of Beadman (1997) (Table 5.1, No. 14) and Dew-Hughes and 
Blandford (1998) (Table 5.3, No. 103), report that in special schools most 
teacher time was devoted to the least able children in the classroom. 
Effective teaching time was greatly reduced as a result of time spent on 
transport, physical care regimes, therapies and slower-moving members 
of the group. The teaching staff in special schools had lower expectations 
for academic achievement of their students with Down syndrome than 
teaching staff in mainstream schools. In special schools, classrooms were 
generally poorly equipped with reading materials and schemes. 
Furthermore, in regular school students with Down syndrome received 
more individual instruction time (in the UK half to fulltime personal 
assistance is quite common for mainstreamed children with Down 
syndrome). Also in the study of Philps (1992) it turned out that there was 
a significantly greater time spent in one to one work in mainstream than 
in the MLD schools studied. The Dutch research of de Graaf (2007b) 
confirms that in the Netherlands as well, although regular schools receive 
less money for extra assistance time for a student with Down syndrome 
than in the UK (in the Netherlands on average 4 to 8 hours extra teacher’s 
time a week), students with Down syndrome still receive more 
individual instruction time in regular schools than in special schools. In 
addition, it was demonstrated that in regular schools children with Down 
syndrome on average spent one and a half to twice as much time on 
academic learning than in special schools. 
 
Regular placement of students with Down syndrome has a beneficial 
effect on language and academic skills. However, it is important to note 
that merely regular placement is not enough. In the different studies 
regular placement means placement in a regular classroom with 
individual support to some extent, though varying between countries 
and regions and between individual students. Cunningham et al. (1998) 
and Cuckle (1997) demonstrate that in the 1990s in the UK huge local 
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differences existed in the extent to which students with Down syndrome 
started their school career in regular schools and in the extent to which 
they stayed in regular education to at least the end of primary education. 
These differences must be the result of varying local educational policies, 
probably with as a result differences in support of mainstreamed children 
with Down syndrome. So, an important question is what amount and 
kind of support is needed in order to make regular placement feasible for 
individual children with Down syndrome. In the Netherlands, according 
to de Graaf (2007a), approximately 56 percent of all children with Down 
syndrome from the years of birth 1993-2000 started their school career in 
regular education. Of children with Down syndrome who started their 
school career at a regular school slightly more than 40 percent continued 
in regular education for the entire elementary school period. This implies 
that transferring mainstreamed children with Down syndrome to special 
school during the elementary years is quite common. Again, this points 
at the question what amount and kind of support is needed to make 
regular placement feasible for individual children with Down syndrome. 
Only a very limited amount of research has been done on the question 
why the regular school career of some children with Down syndrome 
comes to an early end while others continue in regular education for the 
entire elementary school period. From the few (Dutch) systematic studies 
(de Graaf, 2006, 2007a; Poulisse, 2002; Scheepstra, 1998) it can be 
concluded that not only child characteristics but also school 
characteristics determine whether a child with Down syndrome will 
succeed or not in regular education. Some schools succeed in providing 
inclusive education for very challenging children. De Graaf (2006) 
investigated twenty cases of ‘problematic integration situations’. These 
included 13 children with Down syndrome whose regular school 
placement was in danger at that moment, 4 children who were only 
recently placed in a special school after one or more years of regular 
education and 3 children who had just started anew at another regular 
school after being sent away from their first regular school. In each case, 
parents, teaching staff from the regular school, and counsellors from 
special education (who advise the regular schools) were interviewed 
about their perceptions of why a ‘problematic integration situation’ had 
emerged. In relation to school characteristics, according to parents and 
counsellors from special education, differences in staff attitude and 
school vision on inclusion, and according to parents, counsellors and 
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regular teachers alike, the way teachers, assistants, counsellors and 
parents manage to work together determine whether a child will succeed 
or not at a certain regular school. However, this important issue deserves 
a more elaborate analysis which is beyond the scope of this review. 
 
It is important to note that research on the effects of inclusive education 
on children without disabilities shows that regular classroom placement 
of students with disabilities has no negative impact on the development 
of classmates (Cole, Waldron, & Majd, 2004; Hunt & Goetz, 1997; 
Hollowood, Salisbury, Rainforth, & Palombaro, 1994; Manset & Semmel, 
1997; McDonnell, Thorson, McQuivey, & Kiefer-O'Donnell, 1997; 
McIntosh, Vaughn, Schumm, Haager, & Lee, 1993; Saint-Laurent et al., 
1998; Salend & Garrick Duhaney, 1999; Sharpe, York, & Knight, 1994; 
Staub, 2005; Staub & Peck, 1994/95; Waldron & Cole, 2000). According to 
some studies, it even brings them positive social advantages like more 
pro-social behaviour (Allodi, 2002; Hunt & Goetz, 1997; York, 
Vandercook, Macdonald, Heise-Neff, & Caughey, 1992), better moral 
development (Dumke & Mergenschröer, 1990; Staub, 2005; Staub & Peck, 
1994/95; York et al., 1992) and a more accepting and less stereotyping 
attitude toward persons with disabilities (Fisher, 1999; Lehrer, 1983; 
Salend & Garrick Duhaney, 1999; Scheepstra, 1998; Staub, 2005; Staub & 
Peck, 1994/95; York et al., 1992) and towards persons from other 
minorities (Fisher, 1999; Kishi & Meyer, 1994; Staub, 2005; Staub & Peck, 
1994/95). 
 
In the light of the proven advantages of regular placement for the 
development of language and academics, more opportunities for 
inclusion of children with Down syndrome in regular classrooms should 
be created. Besides this, inside the special schools children with Down 
syndrome should receive more attention in regard to the teaching of 
academic skills. We acknowledge that children with Down syndrome are 
not a homogenous group. Turner and Alborz (2003) rightly argue that a 
small percentage of children with Down syndrome are unable to achieve 
any significant level of literacy or numeracy and that the needs of these 
children should not be overlooked by placing too much emphasis on 
academics. However, presently, for the vast majority of children with 
Down syndrome in special schools often too much of their learning 
potential in this area remains unused. Furthermore, social interactions 
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with other children, at school and outside school hours, for many 
children with Down syndrome need to be organized and supported 
deliberately. This is independent of the school type the child is going to. 
Finally, embracing a social model of disability, rather than a deficit 
model, seems to be facilitative for social inclusion. 
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Perhaps the greatest single reason that so few children were taught to 
read in past decades was simple prejudice. Reading, among educators 
and the educated, is rather holy and noble, for the "intelligent" and the 
"accomplished". When individuals with Down syndrome demonstrated 
that they could read, the consensus was that they had learned to just "call 
words" and it was sometimes referred to as "just a parlor trick". Because 
many people with Down syndrome typically have difficulty answering 
comprehension questions, the conclusion was that they did not 
understand what they read. Reading was, therefore, a useless skill for 
them; a waste of time for these students and their teachers. It was 
considered a disservice to these children and their parents to have such 
high, "unrealistic" expectations of them. 
 
(Patricia Logan Oelwein, Teaching reading to children with Down 
syndrome. A guide for parents and teachers, 1995) 
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Abstract 
Background Studies from the UK have shown that children with Down 
syndrome acquire more academic skills in regular education. Does this 
likewise hold true for the Dutch situation, even after the effect of selective 
placement has been taken into account? 
 
Method In 2006 an extensive questionnaire was sent to 160 parents of 
(specially and regularly placed) children with Down syndrome (born 
1993-2000) in primary education in the Netherlands with a response rate 
of 76%. Questions were related to the child’s school history, academic 
and non-academic skills, intelligence quotient, parental educational level, 
the extent to which parents worked on academics with their child at 
home, and the amount of academic instructional time at school. 
Academic skills were predicted with the other variables as independents.  
 
Results For the children in regular schools much more time proved to be 
spent on academics. Academic performance appeared to be predicted 
reasonably well on the basis of age, non-academic skills, parental 
educational level and the extent to which parents worked at home on 
academics. However, more variance could be predicted when the total 
amount of years that the child spent in regular education was added, 
especially regarding reading and to a lesser extent regarding writing and 
math. In addition, we could prove that this finding could not be 
accounted for by endogenity.  
 
Conclusion Regularly placed children with Down syndrome learn more 
academics. However, this is not a straight consequence of inclusive 
placement and age alone, but is also determined by factors such as 
cognitive functioning, non-academic skills, parental educational level and 
the extent to which parents worked at home on academics. Nevertheless, 
it could be proven that the more advanced academic skills of the 
regularly placed children are not only due to selective placement. The 
positive effect of regular school on academics appeared to be most 
pronounced for reading skills. 
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6.1. Introduction  
 
The Netherlands has an elaborate system of segregated special education. 
Around 5 percent of all children in primary school age are taught in 
special schools. Since the 1970s, the constant increase in the number of 
referrals to special schools for children with mild developmental 
disabilities and for children with specific learning disorders has worried 
educators and policy makers. In a governmental document, known as the 
‘Contourennota [Contours Report]’ (Ministerie van Onderwijs en 
Wetenschappen, 1975), written by the Minister of Education Jos Van 
Kemenade, excluding children with mild developmental disabilities and 
children with specific learning disorders from the mainstream was 
already seriously questioned and becoming understood to be 
undesirable, both for society and education in general. In the 1980s, 
governmental policy was implemented to make regular schools more 
adaptive to the diversity of students. However, policy failed in actually 
reducing the numbers of students with mild developmental disabilities 
or specific learning disorders in special schools. Only since the 1990s, an 
educational policy known as “Weer Samen Naar School [Once Again 
Together at School]” directly aims at reducing the number of children 
attending these types of special schools, with some success in more recent 
years. Under this legislation, regular and special schools have a shared 
fixed budget for supporting children with mild developmental 
disabilities or specific learning disorders in their geographic region. So, 
financially it does not pay off to place more of these children in relatively 
expensive separate schools.  
 
In contrast, the integration into regular education of children 
traditionally placed in special schools for children with severe learning 
disabilities is largely due to the activities of parent organisations and was 
not the result of deliberate governmental policy. However, the Dutch 
government has followed this trend, starting from the mid 1980s, by 
creating ad hoc regulations aimed at providing extra support in regular 
education. In 2003 these temporary regulations were transformed into 
structural legislation for these children. Under this legislation, parental 
choice is important. Parents of children with severe learning disabilities 
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may opt for special or regular education. In both forms of education, it is 
mandatory for schools to write an individual educational plan in 
consultation with the parents. As regards Dutch special schools, these are 
characterised by small classes (12-14 students). Alongside a teacher, full 
time classroom assistance is employed. Some opportunities for physical 
and/or speech and language therapy during school hours are provided. 
In schools for students with severe learning difficulties (SLD), in 
comparison with regular education, more focus is on practical and social 
skill acquisition. Parents in the Netherlands may also opt for regular 
placement. However, there is no clearly stated right to attend a regular 
school. Regular schools may refuse placement of a child with a disability, 
if they can argue why it would not be in the best interest of the child or 
classmates. As regards students with severe learning disabilities regular 
schools receive an extra budget sufficient for hiring qualified extra 
teaching staff for about half a day each week in grade 1 and 2 (4 to 5 year 
olds), and twice this budget in grades 3 through 8 (6 to 12 year olds). 
However, governmental policy is now planning to bring this last higher 
budget down to half a day extra teaching staff a week in coming years, 
and even to totally replace the financial open ended system of personal 
educational budgets with a regional fixed budget for all students in the 
nearby future. In contrast to the Dutch situation, in the United Kingdom 
half to fulltime personal assistance is quite common for mainstreamed 
children with Down syndrome. We may conclude that in the 
Netherlands, even now, in comparison to the United Kingdom, and also 
in comparison to, for instance, Italy and the United States, the amount of 
assistance for integrated children is rather low. 
 
Since the late 1980s in the Netherlands, as in many other countries, more 
and more children with Down syndrome are entering regular schools. On 
basis of information of the Dutch Ministry of Education and of the Dutch 
Down Syndrome Foundation (SDS), de Graaf (2007a) estimates that 56 
percent of all Dutch children with Down syndrome born since the 1990s 
start their school career in a regular school. Of the children starting in 
regular education approximately 40 percent is still in a regular school at 
the end of primary education (at the age of 12 years). Parents of children 
with Down syndrome choose regular schools not only for ethical and 
social but also for educational reasons (de Graaf, 1998; Pijl & Scheepstra, 
1998; Poulisse, 2002). Many of these parents do expect that their child in 
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regular school will be more strongly stimulated in academic skill 
acquisition (de Graaf, 1998). Most persons with Down syndrome can 
learn academic skills to an extent that it is meaningful for their daily life 
(Buckley, Bird, Sacks, & Archer, 2006; Turner & Alborz, 2003). Academic 
skills learned at schools will contribute to better orientation and 
participation in society (e.g. at work and in daily and recreational 
activities). In addition, in inclusive education, participating in academic 
skill activities is highly valued as it can contribute to social inclusion and 
a sense of belonging at school. In this article, we are especially interested 
in the effect of regular versus special school placement on academic skills 
in Dutch primary school students with Down syndrome. The term 
‘regular and special placement’ refers solely to the type of school the 
child has been attending and not to the process of placing the child in a 
particular school by educational authorities. As mentioned previously, in 
the Netherlands attendance of a child in a special or regular school is 
based on parental choice and in addition on the particular school’s 
willingness to accept the child. 
 
Studies into the effects of special versus regular placement for children 
with disabilities date back into the 1930s (Carlberg & Kavale, 1980). Three 
meta-analyses (Baker, Wang, & Walberg, 1994/95; Carlberg & Kavale, 
1980; Wang & Baker, 1985/86) conclude that placement in a regular class 
leads to small to moderate positive effects on cognitive and social 
development of students with intellectual disabilities (ID). However, in a 
recent review, Lindsay (2007) states that there is not enough 
methodologically sound research to prove the superiority of inclusive 
education for students with disabilities. However, Lindsay’s review is 
rather limited in scope, only reviewing articles in eight relevant journals 
published in the period 2001-2005. In contrast, Ruijs and Peetsma (2009) 
reviewed a larger body of research and conclude that inclusive education 
leads to neutral to positive effects on cognitive and socio-emotional 
development. The academic achievement of students with special 
educational needs in inclusive classes is comparable or even better to that 
of their counterparts in non-inclusive classes. However, most studies in 
these reviews focus on students with mild disabilities, including many 
studies on students with specific learning difficulties. Only one review by 
Freeman and Alkin (2000) specifically aims at research on students with 
ID, ranging from mild to severe ID. These reviewers state that many of 
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these studies suffer from methodological shortcomings. Nevertheless, 
they conclude that the research seems to support the notion that students 
with ID develop more academic and social competence in regular schools 
than in special education, also if comparing students of similar 
intelligence. However, we cannot assume that the results of these reviews 
will automatically apply to students with Down syndrome as well. We 
will have to focus on Down syndrome specific research. 
 
To understand differences in development between specially and 
regularly placed students with Down syndrome, two processes should be 
disentangled: selective placement versus differential stimulation. 
Important questions in this regard are: Do children with Down syndrome 
acquire more academics in regular education because the children with 
more potential have a higher chance to be in regular education? Or, do 
they learn more academics because regular education is more 
stimulating? For practical and ethical reasons, it is impossible to explore 
these questions by randomised trials. A non-experimental approach is by 
observing the consequences of differential placement on a dependent 
variable (for instance academics) while statistically correcting for the 
possible contributions of other relevant child and/or family variables (for 
instance non-academic skills of the child or parental educational level).  
 
Two recent studies from the UK (Buckley et al., 2006; Turner, Alborz, & 
Gayle, 2008), but also others (Casey, Jones, Kugler, & Watkins, 1988; 
Laws, Buckley, Bird, MacDonald, & Broadley, 1995; Laws, Byrne, & 
Buckley, 2000; Sloper, Cunningham, Turner, & Knussen, 1990) 
demonstrate that children with Down syndrome acquire more academic 
skills in regular education. These studies correct for differences in non-
academic cognitive functioning. Three of these studies (Buckley et al., 
2006; Casey et al., 1988; Laws et al., 2000) can be considered to be natural 
experiments in which school placement was not determined by child 
characteristics but by geographical area. Turner et al. (2008) demonstrate 
a modest beneficial effect on academic skills of mainstream attendance 
(roughly modelled as the child ever being in a regular school or not since 
the start of their longitudinal study). In the studies of Laws et al. (1995), 
Laws et al. (2000) and Buckley et al. (2006) even considerable advantages 
of regular placement on the development of academic skills are found. 
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Based on these UK studies it can be concluded that children with Down 
syndrome acquire more academic skills in regular education. But is this 
evidence limited to the educational context of the UK or does it have a 
stable outcome in other countries? We would assume that the UK and the 
Netherlands demonstrate strong similarities in the organisation and 
curriculum of special schools for children with Down syndrome and in 
the support of regularly placed pupils with Down syndrome, although in 
the Netherlands the amount of assistance for integrated children is lower. 
The main hypothesis in our article is that differences in academic skills 
between regularly and specially placed children with Down syndrome 
are also observable in the Netherlands, and that those differences cannot 
be explained solely by selective placement.  
 
6.2. Method 
6.2.1. Participants 
 
In the age range 5-12 (in 2006, years of birth 1993-2000) approximately 80 
percent of all children with Down syndrome (approximately 1600 out of 
2000) were represented in the Dutch Down syndrome Foundation’s 
database (de Graaf et al., 2010). In 2006, a stratified random sample of 160 
parents with children with Down syndrome, attending school, from the 
years of birth 1993-2000 (10 boys and 10 girls from each year), were 
drawn from this database and were requested to complete an extensive 
questionnaire. The response rate was 76 percent (121 parents of 67 
regularly and 54 specially placed children).  
 
The 24% of persons with non-response (n=39) were addressed by 
telephone. 35 of them were willing to be interviewed (90%) with a short 
questionnaire about their child’s school history and their child’s reading 
abilities. This made it possible to determine whether the 24% non-
responders in this regard were different from the 76% responders. 
Compared with the respondents, the non-respondents had older children 
and more often children in a special school. However, the reading 
abilities of the non-respondents were identical to those of the 
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respondents with the same age and the same school history. This last 
finding implies that the non-response does not change the comparison 
between regularly and specially placed children. In general, we can 
conclude that the sample is representative for the population of students 
with Down syndrome in elementary school in the Netherlands.  
 
As regards the demographic and child characteristics of the 121 
respondents, 49 percent were boys. Of the 67 children in regular school, 
43 percent were boys, of the 54 children in special schools 56 percent. 
Mean age of the 121 children was 8.6 years; 7.5 in the regularly placed 
group and 9.8 in the specially placed group. Mean intelligence quotient 
(IQ) of the children was 48; in regular education 52, and in special 
education 43. Of the fathers, 52 percent had a high educational level; 59 
percent in fathers of children in regular school, 43 percent in fathers of 
specially placed children. In the mothers, this was respectively 47, 54 and 
37 percent. As regards position in family, 7 percent was an only child, 31 
percent was the oldest child, 22 percent a middle child, and 41 percent 
the youngest. Family size was one child in 7 percent of cases, two 
children in 37 percent, three children in 43 percent, four children in 11 
percent and more than four children in 3 percent. There were no 
significant differences in position in family, nor in family size, between 
regularly and specially placed children. More details on child 
characteristics are given in Table 6.1. 
6.2.2. Instruments 
 
We decided to use the method of questionnaire, instead of direct 
measuring of development with tests. It was expected that the choice for 
a questionnaire would make it possible to reach a relative large 
representative sample. For the same reason we decided to use parent 
questionnaires instead of teacher questionnaires, as we expected a much 
higher response in parents than in schools. However, we are aware of 
some disadvantages of parent questionnaires such as the subjectivity of 
data from parents about the child’s development. In a pilot study (de 
Graaf, 2007b), using the same questionnaire, a high correlation (0.85-0.96) 
was found for parents’ and teachers’ overall scores for the relevant 
different developmental areas in a sample of 18 cases. This finding 
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supports the use of these overall scores being interpreted as an index for 
development. 
 
Main independent 
Our main independent variable was the child’s school history. The child’s 
school history was operationalized as the number of years the child had 
been in regular education. To investigate the real effect of school 
placement on academic development, the child’s school history is a much 
more adequate and precise measure than using information only about 
the type of school the child was actually attending at the moment of the 
research 
 
Modifiers 
The other independent variables can be considered to be modifiers. These 
can be categorized as important parent and family characteristics and 
child characteristics.  
 
Parent and family characteristics were as follows:  
1. Parental educational level: low, middle, high, high university.  
2. Extent parents worked at home on academics with their child: 
according to their own perception on a 5-point scale. 
3. Position of the children in their families: only, youngest, middle, 
eldest. 
4. Number of siblings. 
 
Child characteristics were as follows:  
1. Age. 
2. Gender. 
3. Cognitive skills measured as IQ: The most recent IQ test score of 
the child was not included in the original questionnaire, but was 
asked to all included parents afterwards in a telephone 
interview. The Snijders-Oomen non-verbal intelligence test 
(Snijders-Oomen, Laros, Huijnen, & Tellegen, 1998), a Dutch 
well-validated IQ test, was the mostly used test (59%), followed 
by the Wechsler Intelligence Scale for Children (21%). There were 
no significant differences in the type of test used between 
children in special versus regular school.  
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4. Language skills: For measuring language skills a scale (self-
constructed), based on concrete questions about Mean Length of 
Utterance in daily life and active vocabulary was used in this 
study. This index consisted of 10 items with a homogeneity 
measure of Cronbach’s Alpha of 0.72. 
5. Self-help skills: For this study a 4-point index (self-constructed) 
based on eight questions in the questionnaire about concrete self-
help skills (can not do it at all, only with a lot of help, with some/ 
little help, totally independent) was used. Questions were about 
eating, drinking, using the toilet, wiping the nose, dressing, using 
scissors, and cycling. The number of items of this index was 8 
with a Cronbach’s Alpha of 0.8. 
6. Index for global functioning: Global functioning was measured 
as an overall score of 12 items with outcomes on 5 point-scale 
questions about certain specific child characteristics. Two Dutch 
studies (Scheepstra, 1998; Poulisse, 2002) show that these specific 
items are linked to the success of children with Down syndrome 
in being placed initially in regular education and to stay there in 
the course of time. This self-constructed index contained items 
like: the child is co-operative in most school situations; the child 
is able to work independently at school; the child is a relative 
highly educable child in comparison with other children with 
Down syndrome; the child can make its intentions clear to others; 
etc. The number of items was 12 with a Cronbach’s Alpha of 0.82. 
 
These modifiers were chosen to be measured in the questionnaires and 
included in the regressions for specific reasons. Both school placement 
and academic skill acquisition might be influenced by parental 
educational level. Regular schools are not obliged to take a child with 
Down syndrome. So entering a regular school will demand negotiating 
skills as a parent, and probably this is more difficult for parents with a 
lower educational level. Furthermore, parents with a higher educational 
level might be more motivated and perhaps be more skilful in 
stimulating their child’s academic development. As regards the extent 
parents worked at home on academics with their child, differences in this 
variable between the parents of children with a mainly regular versus a 
mainly special school history might account for (some of) the differences 
in academic skills. The position of the children in their families and 
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number of siblings might influence development. However in our sample 
these variables (in contrast to all the other modifiers) turned out to have 
no significant correlation with the dependents at all. As a consequence, 
we have not entered these family variables in the regressions. 
Considering the wide age range in this study and its influence on 
development, age must be taken into account. Girls with Down 
syndrome on average have better language and better reading skills than 
boys (Buckley et al., 2006). In this sense gender might be a modifying 
variable. Children with Down syndrome and a higher IQ have more 
chance to be in regular education than children with lower cognitive 
abilities (Turner et al., 2008). Children with a higher IQ are also more 
likely to develop more advanced academic skills. So IQ is an important 
modifier. Differences in literacy skills in Down syndrome appear to be 
better predicted by verbal rather than non-verbal mental age (Snowling, 
Nash, & Henderson, 2008). As a consequence, a measure for language 
skills was included as a possible modifier. According to Buckley et al. 
(2006) self-help skills are not directly influenced by school placement, but 
by the child’s learning capacity and the extent to which parents support 
their child in learning these skills at home. Consequently, we included 
self-help skills as a modifier, serving as an indirect measure of the child’s 
learning capacity and of the parents’ support, both variables important 
also in acquiring academics. Furthermore, there might be a more direct 
link between self-help and writing skills as both contain a strong fine 
motor component. Finally, the index for global functioning was included 
in our study, because the comprising items appear to be directly linked to 
the school selection process and may have an influence on learning 
academics. 
 
Dependents  
Our dependent variables are the child’s skills on reading, writing and 
maths. We gathered the necessary information about these variables by 
means of a questionnaire with 70 items about well-defined specific skills 
measured on a dichotomous scale (is your child able to do it or not?) 
ranging from easy skills to more advanced. An overall score was derived 
by counting up the ‘yes’-scores, separately for each area of academic 
skills. Additionally, we combined these overall scores for each area into 
an index for academics in general. For reading, the items ranged from 
‘the child can recognise a few sight words’ to ‘the child can spell out 
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short words of three letters’ to ‘the child reads longer stories for 
pleasure’. Number of items was 20, Cronbach’s Alpha 0.95. For writing, 
items ranged from ‘the child is able to draw a (rough) circle’ and ‘the 
child knows how to write (or type) its own name’ to ‘the child can write 
down (almost) all letters’ and ‘the child knows how to write (or type) a 
variety of more syllable words’. Number of items was 12, Cronbach’s 
Alpha 0.93. For mathematics, items ranged from ‘the child is able to 
count to five’, to ‘the child is able to add up numbers till a total of ten (not 
using materials)’, to ‘the child can interpret the digital times in a 
television guide’. Number of items was 38, Cronbach’s Alpha 0.95. The 
combined index for academics contained 70 items with a Cronbach’s 
Alpha of 0.98. The appendix includes a copy of the measure.  
6.2.3. Analysis 
 
Missing values  
In the questionnaires of the 121 respondents there were no missing 
values in the dependent variables or in most of the independents. 
However, a few parents left out information on their educational level or 
skipped one question in the index for global functioning. We corrected 
for the missing data during a telephone follow-up with the parents. IQ 
scores were only available for 99 of the 121 children. The most precise 
prediction of these IQ scores could be made by a linear regression with 
age, index of academics, and self-help skills as independents (R square = 
0.527). It was decided to substitute the missing IQ scores by the predicted 
values on basis of this regression analysis. All further multivariate 
statistical analyses were carried out using the data of all 121 respondents 
and replacing the missing IQ scores by the individual predicted values. 
Additionally, all analyses were repeated, including only the 99 
respondents with a known IQ score, with the intention to control whether 
this would change the acquired results significantly. This was not the 
case. The second method led to similar amounts of predicted variance by 
the regressions (with a range of plus or minus 2 percent in comparison 
with the first method, for example changing the predicted variance for 
total academics from 78 to 76 percent). In addition the values of beta for 
the central independent (school history) in the relevant regressions only 
marginally changed between both methods, for instance from 0.33 to 0.30 
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in the regression predicting total academics or from 0.45 to 0.43 in 
predicting reading skills. These changes had no influence on any of the 
conclusions. Finally, the ‘dummy’ constructed for controlling endogenity 
(see the next section) stayed significant in all relevant regressions, 
whether the missing IQ values were replaced or omitted. 
 
Research questions 
The leading question of this study was whether students with Down 
syndrome acquire more academic skills in regular education and, if so, 
whether this holds true after the effect of selective placement is taken into 
account. This question was elaborated on in three principle steps. A 
fourth additional step was added to investigate a possible mechanism 
that might explain, at least to some extent, why regular education might 
be more stimulating for academic development. These were the four 
steps: 
1. Which are the differences between specially and regularly placed 
students with Down syndrome in the dependent and in the 
modifying variables? 
2. Are the differences between specially and regularly placed 
children in the dependent variables only the result of selective 
placement? In this context, a crucial question is how well 
academic skills can be predicted by no more than parent and 
child characteristics. If information about the child’s school 
history (our central independent) does not make the prediction 
more precise (adds variance, in technical terms), this would 
imply that the academic development of regularly placed 
children with Down syndrome is in line with their parent and 
child characteristics and school placement would have no extra 
separate effect on academics. 
3. In addition we looked at the possible effects of a form of 
endogenity, notably reverse causality. The problem of 
endogenity arises when the factors that are supposed to affect a 
particular outcome, depend themselves on that outcome. One 
could argue that the child’s level of academics also may 
determine whether the child is allowed to stay in regular 
education. This means that there might be a problem of 
endogenity in which the dependent variable has an impact on the 
independent variable (reverse causality). However, it is highly 
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unlikely that differences in academics already at the entering of 
education at age four would determine whether a child enters a 
special or regular school. For this reason a ‘dummy’ was 
constructed with value ‘0' for the 20 children who have never 
been in a regular school and value ‘1' for the 101 children who 
have started their career in regular education (actually a strategy 
similar to the one utilized by Turner et al. (2008) in their 
analysis). If this ‘dummy’ has a significant impact on academics 
in predictions with age, non-academic skills, parental educational 
level and the extent to which parents worked at home on 
academics, as the other independents, this finding cannot be 
accounted for by endogenity. 
4. Finally, we investigated potential differences in academic 
teaching time between regular and special schools as a possible 
mechanism in acquiring academic skills. By three items in the 
questionnaire it was asked how many hours teaching time a 
week for the child was devoted to reading, to writing and to 
maths respectively. As academic skills cannot be seen as the short 
term result of the amount of time spent on academics in the 
particular year of the study only, but as a long term result of the 
cumulative amount of time spent on academic teaching during 
all preceding school years, it was not suitable to enter these 
measures directly into the equations under 2. However, it was 
possible to construct for each child a measure for the amount of 
teaching time it probably had been exposed to on basis of the 
average hours teaching time per school type and the child’s 
specific school history (with information about the actual 
placement of the child for each year of its school career). 
 
6.3. Results  
6.3.1. Differences by placement 
 
Are there differences between specially and regularly placed students 
with Down syndrome? In this Dutch sample regularly placed children 
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with Down syndrome had much higher academic skills than their 
specially placed counterparts (Table 6.1). The 67 regularly placed 
children had an average score of 21 (SD 18.6) on the total academics scale 
whereas the specially placed children had an average score of 14 (SD 
10.8). If we would correct on the difference in calendar age - the regularly 
placed children were on average much younger (mean 7.8 years, SD 2.2) 
than their specially placed counterparts (mean 9.5 years, SD 1,9) - 
differences in academic skills would be even larger (Table 6.1). The same 
applies to the differences between regularly and specially placed children 
in scores on reading, writing and mathematics taken separately, 
differences being significant for reading and mathematics in the group 5-
13 year olds, and significant for all three areas in the children above 9 
years of age. These differences in total academic skills, reading, writing 
and mathematics, however, might also be a result of the other modifying 
variables. As can be seen in Table 6.1, under 9 years of age, students in 
regular and special education significantly differed in age, IQ and in the 
extent that their parents worked on academic teaching at home. Above 9 
years of age, they significantly differed in IQ, language and self help 
skills, index of global functioning and maternal educational level. We 
assume that these differences might be the result of selective initial 
placement and/or of a selective process of transfer to special education 
during the elementary school period. 
6.3.2. Additional effect of placement on academics 
 
Is there an additional effect on academics by placement in regular or 
special schools? The academics (reading, writing and maths, both 
separately and combined) appeared to be predicted reasonably well (for 
instance around 61% for reading, 72% for writing, 70% for math and 72% 
for total academics) on the basis of age (the child’s gender was entered 
too, but had no significant effect), non-academic skills (IQ, language, self-
help and global index), parental educational level, and the extent to 
which parents worked at home on academics. These variables, although 
in different constellations, were significant in the equations (see Table 
6.2). Largest betas were for age (between 0.56 and 0.62) and for IQ 
(between 0.42 and 0.49). 
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Table 6.1 Differences between regularly and specially placed children 
with Down syndrome 
Children < 9 years Regular 
(n=45) 
Special 
(n=22) 
Total 
(n=67) 
 Mean SD Mean SD Mean SD 
Reading (number of items answered 
with ‘yes’)* 
3.0 4.2 1.2 2.0 2.4 3.7 
Writing 3.2 3.5 2.4 2.6 2.9 3.2 
Mathematics 5.8 5.5 4.3 4.6 5.3 5.2 
Total academics 12.0 12.6 7.8 8.7 10.6 11.6 
Age** 6.5 1.3 7.6 1.0 6.9 1.3 
IQ** 50.9 7.6 46.1 10.5 49.3 8.9 
Index global functioning 44.0 6.1 43.8 6.7 44.0 6.3 
Language 7.0 1.8 6.9 1.6 6.9 1.7 
Self-help skills 39.3 13.4 42.5 13.7 40.3 13.5 
Extent to which parents worked 
with their child on academics at 
home* 
3.8 0.8 3.1 .9 3.6 0.9 
Gender (percentage male) 42.2 63.6 49.3 
Educational level mother 
(percentage high and high 
university) 
51.1 40.9 47.8 
Educational level father (percentage 
high and high university) 
57.8 45.5 53.7 
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Children >= 9 years Regular 
(n=22) 
Special 
(n=32) 
Total 
(n=54) 
 Mean SD Mean SD Mean SD 
Reading** 12.5 4.9 4.3 3.5 7.6 5.8 
Writing** 9.5 2.7 5.3 2.9 7.0 3.5 
Mathematics** 18.1 7.4 8.5 5.2 12.4 7.8 
Total academics** 40.1 14.0 18.1 10.3 27.0 16.1 
Age 10.5 1.0 10.8 1.1 10.7 1.1 
IQ** 53.4 8.3 40.6 8.9 45.9 10.7 
Index global functioning** 50.9 4.2 44.5 5.7 47.1 6.0 
Language** 8.6 1.2 7.4 1.5 7.9 1.5 
Self-help skills** 54.4 8.1 46.6 11.5 49.8 10.8 
Extent to which parents worked 
with their child on academics at 
home 
3.7 1.0 3.2 0.9 3.4 1.0 
Gender (percentage male) 45.5 50.0 48.1 
Educational level mother 
(percentage high and high 
university)* 
60.0 34.5 46.3 
Educational level father (percentage 
high and high university) 
60.0 41.4 50.0 
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Table 6.1 (Continued) 
Children 5-13 years Regular 
(n=67) 
Special 
(n=54) 
Total 
(n=121) 
 Mean SD Mean SD Mean SD 
Reading ** 6.1 6.2 3.0 3.3 4.7 5.4 
Writing 5.2 4.4 4.1 3.1 4.7 3.9 
Mathematics * 9.9 8.4 6.8 5.4 8.5 7.4 
Total academics * 21.2 18.6 13.9 10.8 18.0 16.0 
Age ** 7.8 2.2 9.5 1.9 8.6 2.3 
IQ ** 51.7 7.8 42.9 9.9 47.8 9.8 
Index global functioning 46.3 6.4 44.2 6.1 45.4 6.3 
Language 7.5 1.8 7.2 1.5 7.4 1.7 
Self-help skills 44.2 13.9 44.9 12.5 44.6 13.2 
Extent to which parents worked 
with their child on academics at 
home ** 
3.8 0.9 3.2 0.9 3.5 0.9 
Gender (percentage male) 43.3 55.6 48.8 
Educational level mother 
(percentage high and high 
university) * 
54.3 37.3 47.1 
Educational level father (percentage 
high and high university) * 
58.6 43.2 52.1 
Note: * P < 0.05, two-tailed; ** P < 0.01, two-tailed. 
IQ, intelligence quotient. 
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In Table 6.3 the number of years the child has been in regular school has 
been added in the stepwise regression analysis to the child and parent 
characteristics. As a result, more variance (around 72% for reading, 76% 
for writing, 74% for math and 78% for total academics) could be 
predicted in comparison with the first set of regressions (with 61%, 72%, 
70% and 72% respectively). This implies that regularly placed children 
with Down syndrome (or children with Down syndrome who had been 
longer in regular education before transfer to a special school) had higher 
scores on academics, even after controlling for the parent and child 
characteristics measured. This effect was most pronounced for reading. 
In the regression predicting reading, the number of years in regular 
education had a relatively high value of beta (0.45), exceeding the betas 
for age (0.36) and IQ (0.33) (see Table 6.3). In the other regressions (for 
writing, math and total academics) the betas for school history (between 
0.25 and 0.33), though still exceeding the betas for some of the other 
predictors, were clearly smaller than the betas for IQ (between 0.35 and 
0.44) and for age (between 0.43 and 0.46), showing a less pronounced 
effect of regular school placement.  
6.3.3. Endogenity 
 
Might reversed causality account for the differences in academics 
between regularly and specially placed students? As the child’s level of 
academics may determine whether the child is allowed to stay in regular 
education, there might be a problem of endogenity. For this reason a 
‘dummy’ was constructed with value ‘0' for children who have never 
been in a regular school and value ‘1' for children who have started their 
career in regular education. It turned out that this ‘dummy’ had a 
significant impact on academics in predictions with age, gender, non-
academic skills (IQ, language, self-help and global index), parental 
educational level, and the extent to which parents worked at home on 
academics, whether we used regressions of the enter type (the effect of 
each independent is calculated while controlling for all other 
independents) or of the stepwise type (independents without a 
significant effect are left out of the equations). This held true for reading, 
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writing, math and total academics as well. So, endogenity – selective 
placement on basis of academics – could not explain the differences 
between regularly and specially placed children.  
6.3.4. Effect of teaching time 
 
Is the amount of academic teaching time a possible mechanism 
explaining why regular placement has a positive influence on learning 
academics? Regarding school characteristics, parents were asked how 
many hours teaching time a week at school for their child was devoted to 
reading, writing and maths. From their answers, it appeared that for the 
children in regular schools on average between one and a half and twice 
as much time was spent on academics during school hours (Table 6.4). 
The mere fact that so much more teaching time was devoted to academics 
for regularly placed children might explain to some extent their better 
academic development, as stated, even better after controlling for the 
effect of the relevant other child and parent characteristics. 
 
For each child, information was available about the type of school at the 
moment of measurement and during preceding years. At age 5 and 6, still 
very limited time was spent on systematic teaching of academics in both, 
special and regular schools, to most children with Down syndrome. At 
age 7 and higher, more hours were devoted to teaching academics and 
differences arise between regular and special education. For each 
individual child we could infer the amount of teaching time he or she 
probably had at a certain age, on basis of the average hours teaching time 
per school type and the actual placement of the child at that specific age. 
For instance, if a child was in a special school at age 9, on average 2 hours 
a week, according to the parents, was spent on reading instruction. In 
regular school, this would have been on average 4 hours a week. For each 
individual child in the sample we estimated how much teaching time it 
probably had had during his or her entire school career, on basis of his or 
her actual placement now and in preceding years and on basis of the 
average teaching time a week per school type per age of the child, 
assuming 40 weeks teaching time a year. Ideally we would have followed 
these children from age 4 to 12, measuring each year, the amount of 
teaching time in academics, not only by questioning parents, but also by 
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observing in classrooms. However, within the limitations of a cross-
sectional study using parent questionnaires, constructing a measure for 
the ‘expected total teaching time’, in the way described above, was the 
only alternative. It is a serious drawback that this approach levels out 
differences in teaching time inside the pool of special schools and inside 
the pool of regular schools. Nevertheless, it gives a rough measure, 
though imperfect, of the teaching time a child probably has had on basis 
of his or her educational history. Instead of calendar age, this ‘expected 
total teaching time’, separately constructed for reading, writing, and 
math, was entered into the stepwise regression equations predicting the 
different academic areas with gender, non-academic skills (IQ, language, 
self-help and global index), parental educational level and the extent to 
which parents worked at home on academics as the other independents. 
Table 6.5 depicts the results of the stepwise regression analysis. 
 
In these regressions with ‘expected total teaching time’ as an 
independent, for reading 68% of variance was predicted, for writing 74%, 
for math 72% and for total academics 76% (Table 6.5). In the former 
statistical model (Table 6.3) with calendar age and number of years in 
regular education as independents instead of ‘expected total teaching 
time’, only a slightly higher amount of variance was predicted, 
respectively 72%, 76% , 74%, and 78%. This shows that the total amount 
of teaching time in academics a particular child on average has had, at a 
certain age, with a certain school history, could account to some extent 
for the differences in academics between specially and regularly placed 
children (controlling for differences in non-academic functioning and 
parent characteristics). 
 
2
22
 
C
h
a
p
te
r 
6 
    T
a
b
le
 6
.4
 T
ea
ch
in
g
 t
im
e 
d
ev
o
te
d
 t
o
 a
ca
d
em
ic
s 
A
g
e
 
(y
e
a
rs
) 
N
u
m
b
e
r 
o
f 
h
o
u
rs
 t
e
a
ch
in
g
 t
im
e
 a
 w
ee
k
 
R
e
a
d
in
g
 
W
ri
ti
n
g
 
M
a
th
 
R
e
g
u
la
r 
S
p
e
ci
a
l 
R
e
g
u
la
r 
S
p
e
ci
a
l 
R
e
g
u
la
r 
S
p
e
ci
a
l 
M
e
a
n
 
S
D
 
M
e
a
n
 
S
D
 
M
e
a
n
 
S
D
 
M
e
a
n
 
S
D
 
M
e
a
n
 
S
D
 
M
e
a
n
 
S
D
 
7
-8
 
2
.7
 
1
.9
 
2
.4
 
2
.0
 
2
.5
 
2
.0
 
1
.3
 
2
.1
 
2
.5
 
1
.7
 
1
.6
 
1
.9
 
9
-1
0 
4
.4
 
1
.9
 
2
.1
 
1
.5
 
3
.2
 
1
.6
 
1
.6
 
1
.7
 
2
.3
 
2
.0
 
2
.2
 
1
.3
 
1
1
-1
2 
4
.2
 
2
.5
 
2
.9
 
2
.3
 
3
.1
 
1
.2
 
2
.0
 
1
.3
 
3
.7
 
1
.3
 
2
.2
 
1
.1
 
7
-1
2 
3
.9
 
2
.2
 
2
.3
 
1
.5
 
2
.8
 
1
.7
 
1
.7
 
1
.6
 
2
.8
 
1
.7
 
2
.2
 
1
.1
 
    
E
ff
ec
ts
 o
f 
R
eg
u
la
r 
S
ch
o
o
l 
o
n
 A
ca
d
em
ic
s 
in
 D
o
w
n
 S
y
n
d
ro
m
e 
2
23
 
 T
a
b
le
 6
.5
 P
re
d
ic
ti
o
n
 o
f 
a
ca
d
em
ic
 s
k
il
ls
, 
u
si
n
g
 c
h
il
d
 a
n
d
 p
a
re
n
t 
ch
ar
a
ct
er
is
ti
cs
 a
n
d
 t
h
e 
ex
p
ec
te
d
 t
o
ta
l 
a
m
o
u
n
t 
o
f 
a
ca
d
em
ic
 
te
a
ch
in
g
 t
im
e 
th
e 
ch
il
d
 h
a
d
 h
a
d
 d
u
ri
n
g
 i
ts
 s
ch
o
o
l 
ca
re
er
 
 
R
e
a
d
in
g
 
W
ri
ti
n
g
 
M
a
th
 
T
o
ta
l 
A
ca
d
e
m
ic
s 
R
 s
q
u
a
re
 
0
.6
7
6 
0
.7
4
1 
0
.7
1
5 
0
.7
5
6 
d
.f
. 
1
2
0 
1
2
0 
1
2
0 
1
2
0 
F
 
6
0
.6
14
 
8
2
.8
45
 
5
7
.7
22
 
7
1
.4
35
 
p
 <
  
0
.0
0
01
 
0
.0
0
01
 
0
.0
0
01
 
0
.0
0
01
 
In
d
e
p
e
n
d
e
n
ts
: 
B
e
ta
 
p
 <
 
B
e
ta
 
p
 <
 
B
e
ta
 
p
 <
 
B
e
ta
 
p
 <
 
G
en
d
er
 
 
 
 
 
 
 
 
 
IQ
 
0
.3
8
4 
0
.0
0
01
 
0
.3
1
1 
0
.0
0
01
 
0
.4
2
3 
0
.0
0
01
 
0
.4
0
8 
0
.0
0
01
 
G
lo
b
a
l 
fu
n
ct
io
n
in
g
 
 
 
 
 
0
.1
7
4 
0
.0
0
8 
0
.1
2
8 
0
.0
3
8 
L
a
n
g
u
a
g
e 
0
.1
3
2 
0
.0
3
4 
 
 
0
.1
2
3 
0
.0
4
4 
0
.1
2
5 
0
.0
2
7 
S
el
f-
h
el
p
 s
k
il
ls
  
 
 
0
.2
9
7 
0
.0
0
01
 
 
 
 
 
E
d
u
ca
ti
o
n
a
l 
L
ev
el
 m
o
th
er
 
 
 
 
 
0
.1
0
8 
0
.0
3
6 
 
 
E
d
u
ca
ti
o
n
a
l 
le
v
el
 f
a
th
er
 
 
 
 
 
 
 
 
 
E
x
te
n
t 
to
 w
h
ic
h
 p
a
re
n
ts
 w
o
rk
ed
 w
it
h
 
th
ei
r 
ch
il
d
 o
n
 a
ca
d
em
ic
s 
a
t 
h
o
m
e 
0
.2
1
7 
0
.0
0
01
 
0
.1
1
6 
0
.0
2
0 
 
 
0
.1
0
3 
0
.0
3
7 
E
x
p
ec
te
d
 t
o
ta
l 
a
m
o
u
n
t 
o
f 
te
a
ch
in
g
 t
im
e 
in
 
re
sp
ec
ti
v
el
y
 
re
a
d
in
g
, 
w
ri
ti
n
g
, 
m
a
th
 
a
n
d
 a
ll
 a
ca
d
em
ic
s 
co
m
b
in
ed
. 
0
.6
2
1 
0
.0
0
01
 
0
.5
5
3 
0
.0
0
01
 
0
.5
4
6 
0
.0
0
1 
0
.6
0
2 
0
.0
0
01
 
N
o
te
 f
o
r 
T
a
b
le
 6
.5
 (
n
ex
t 
p
a
g
e)
: S
te
p
w
is
e 
re
g
re
ss
io
n
 (
co
n
st
a
n
t 
in
cl
u
d
ed
 i
n
 e
q
u
a
ti
o
n
) 
 
E
m
p
ty
 c
el
ls
 m
ea
n
 t
h
a
t 
th
e 
in
d
ep
en
d
en
t 
h
a
d
 n
o
 s
ig
n
if
ic
a
n
t 
ef
fe
ct
. 
IQ
, i
n
te
ll
ig
en
ce
 q
u
o
ti
en
t.
 
224 Chapter 6 
 
6.4. Discussion  
 
In our study, academics appeared to be predicted reasonably well on the 
basis of age, non-academic skills (IQ, language, self-help, and global 
index), parental educational level and the extent to which parents 
worked at home on academics. In these regressions age and IQ had the 
largest impact with relatively high betas. The importance of age and 
cognitive functioning for academic skill acquisition in Down syndrome 
was previously demonstrated by Turner et al. (2008), too. The effect of 
the extent to which parents work at home on academics is a variable 
which, however, has not been studied in other Down syndrome research 
before. Sloper et al. (1990) and Turner et al. (2008) demonstrate that the 
locus of control of fathers in the early years of life of their child with 
Down syndrome had a favourable effect on academic development later 
on. However these studies do not explain why locus of control has a 
beneficial effect on academics. Although it is a logical factor, the possible 
effect of the extent to which parents work at home on academics was not 
investigated. Researchers might be biased that teaching academics is the 
business of the school and parents only play a marginal role in this 
respect. However, in our study the extent to which parents worked on 
academics at home appeared to have a small but significant influence on 
reading and writing skills. As a practical consequence, we would argue 
that schools and parents of students with Down syndrome should work 
together in teaching academics, that parental contribution should not be 
discarded, and that schools should support and encourage parents, not 
discourage them, in working at home on academics. 
 
Although academics appeared to be predicted reasonably well without 
information on school history, more variance could be predicted when 
the total amount of years that the child spent in regular education was 
added. It is important to note here that in our study non-academic skills 
were used as independents in predicting academic skills. However, non-
academics, especially language development (see: Buckley et al., 2006), 
probably are positively influenced by regular school placement as well. 
This implies that, by using the non-academics as independents, the effect 
of regular school placement on academics might be underestimated. 
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The fact that a certain amount of extra variance can be explained by 
entering a specific extra variable into a regression proves that this specific 
variable makes a significant contribution. However, the amount of extra 
explained variance cannot be used as a measure for the relative 
contribution of this specific extra variable. In the regression without the 
extra variable, a part of the influence of the extra variable will be carried 
over to the other predictors correlating with the now omitted variable. 
Taking the extra amount of predicted variance as a measure for the size 
of the contribution of the extra variable will lead to an underestimation. 
In order to determine the contribution of a specific variable, it is more 
appropriate to look at the values of beta for the specific variable in 
comparison to the other predictors in the regression equation. In our 
study it emerged that the positive effect of regular school placement was 
most pronounced for reading. In the regression equation predicting 
reading, the number of years in regular education had a relatively high 
value of beta (0.45), exceeding the betas for age (0.36) and IQ (0.33). 
Looking at the betas (see Table 6.3), it appears that the effect of regular 
school placement was less prominent for writing and math. We don’t 
know why the effect was more pronounced for reading. However, we 
would speculate that reading in a regular school is not confined to only 
reading instruction time. Reading probably is an implicit part of the 
culture and curriculum in regular education throughout the school day to 
a much larger extent than writing and mathematics are. 
 
One could argue that the child’s level of academics also may determine 
whether the child is allowed to stay in regular education. However, it is 
highly unlikely that differences in academics already at the entering of 
education at age four would determine whether a child enters a special or 
regular school. For this reason a ‘dummy’ was constructed for children 
who have never been in a regular school versus children who have 
started their career in regular education. This ‘dummy’ had a significant 
impact in the equations predicting academics. This finding cannot be 
accounted for by endogenity. 
 
For the children in regular schools between one and a half and twice as 
much time was spent on academics in comparison to those in special 
schools. The constructed variable ‘expected total teaching time’ 
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unfortunately levels out differences between schools of the same type 
(regular or special). This disadvantage can only be prevented by 
following up a group of children throughout their school career and 
keeping track of their academic teaching time each year, ideally not only 
on basis of parental questionnaires but also using teacher questionnaires 
and direct observation. However, we would argue that the constructed 
variable ‘expected total teaching time’ does give a rough indication of the 
amount of academic teaching time a child probably has had during his or 
her school career. In a regression model it could be shown that the total 
amount of teaching time in academics a particular child probably has had 
at a certain age and with a certain school history could account for most 
differences in academics between specially and regularly placed children, 
controlling for differences in non-academic functioning and parent 
characteristics. The explained variance of this model (Table 6.5) was 
slightly lower than the former model (Table 6.3) with calendar age and 
number of years in regular education as independents instead of 
‘expected total teaching time’. These results demonstrate that the amount 
of teaching time could account to some extent for the differences in 
academics between specially and regularly placed children, controlling 
for differences in non-academic functioning and parent characteristics. 
The regressions with calendar age and number of years in regular 
education predicted a slightly larger amount of variance. This implies 
that in the positive effect of regular school placement on academics, other 
processes might be involved too, for instance the quality of instruction 
and didactics at school, attitudes and expectations of teachers, the 
stimulating effect of peers in regular schools, or perhaps the extent to 
which parents were involved in early intervention as a preparation to a 
(regular) school career. These variables need further research.  
 
Nevertheless, the amount of teaching time devoted to academics matters 
to some extent. This confirms findings from two earlier explorative UK 
studies of Beadman (1997) and Dew-Hughes (1998). These researchers 
report that in special schools effective teaching time was greatly reduced 
as a result of time spent on transport, physical care regimes, therapies 
and slower-moving members of the group. The teaching staff in special 
schools had lower expectations for academic achievement of their 
students with Down syndrome than teaching staff in mainstream schools. 
The special schools classrooms were generally poorly equipped with 
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reading materials and schemes. Furthermore, in regular school, students 
with Down syndrome received more individual instruction time. In the 
Netherlands a regular school gets 4 to 8 hours extra teacher’s time a week 
for a student with Down syndrome from the educational system. 
Sometimes this is supplemented by money from the Dutch care system. 
We would argue that more attention to teaching academics - and this 
bares fruit - is made possible because, due to these financial regulations, 
more personal assistance can be realised in regular schools. We would 
emphasise that present Dutch governmental plans to bring down the 
budgets for regularly placed students with disabilities probably will be 
counterproductive for academic skill development of these students, 
including students with Down syndrome. Moreover, cutting budgets 
probably will make regular placement even more selective then already 
is the case in Dutch education nowadays. 
 
Regularly placed children with Down syndrome learn more academics 
and this is not only due to selective placement. Regular placement 
directly stimulates children with Down syndrome to acquire more 
academics. Our findings are in line with the results of two relatively 
recent British studies by Buckley et al. (2006) and Turner et al. (2008). 
From our study it appears that the amount of teaching time devoted to 
academics plays a role in the process of acquiring better academic skills, 
at least to some extent. Whether these findings are also valid for other 
countries than the UK and the Netherlands, or for children with other 
disabilities than Down syndrome, needs further investigation. Yet, as we 
have seen in the introduction, reviews of the effects of regular placement 
on children with mild disabilities and of children with ID indicate that 
the academic achievement of students with special educational needs in 
inclusive classes is comparable or even better to that of their counterparts 
in non-inclusive classes (Baker et al., 1994/95; Carlberg & Kavale, 1980; 
Freeman & Alkin, 2000; Ruijs & Peetsma, 2009; Wang & Baker, 1985/86). 
Human rights have always been a strong argument in the development 
of inclusive education. However, research on the outcomes suggest that 
the beneficial effects on the development of students with disabilities also 
is a valid argument in this discourse. 
 
The parents questioned in our study formed a fairly representative 
sample. Some degree of under-representation of older specially placed 
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children in the smaller sample of 121 parents that completed the 
extensive questionnaire will not change the comparison between 
regularly and specially placed children. 
 
A main methodological issue in this study is whether the data on the 
child’s development derived from questionnaires can be interpreted as 
more than subjective perceptions of parents. In a pilot study (de Graaf, 
2007b) parents’ and teachers’ overall scores for the different 
developmental areas had a high correlation. This is a strong argument in 
support of these overall scores being interpreted as an index for 
development. 
 
A limitation of our study is the fact that non-measured child or family 
characteristics which might differentiate regularly and specially placed 
children could perhaps also account for differences in academics. 
Candidates of modifiers having potential influence on the child’s 
academic development might be heart problems or hearing problems of 
the child (both frequent in Down syndrome) or the extent to which 
parents were involved in early intervention. However one would expect 
these variables, if having an effect on development, not to have a specific 
effect on academics alone, but on cognitive functioning, language and 
self-help skills as well, variables already included in our model.  
 
We want to emphasise that regular placement has an extra effect on 
academic development with practical implications. If we assume 
academic development to be important for children with Down 
syndrome, we should strive for placement in regular education, of course 
with adequate support. In the Netherlands, already during primary 
school many children with Down syndrome are transferred to special 
school, because the regular school feels they cannot cope anymore. It is 
important to find out more about what type and amount of support at 
regular schools is adequate to make a regular career possible for more 
children with Down syndrome. In addition, it should be clarified what 
type and amount of support parents need in order to have their child at a 
regular school. From our study, it appeared that the children of parents 
with a lower educational level more often were transferred to special 
schools (even after controlling for child characteristics) compared to 
parents with higher educational level. Having their child with Down 
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syndrome in a regular school probably often demands a lot of negotiating 
skills as a parent, and is probably more difficult for parents with a lower 
educational level. More support to those parents is necessary. Finally, 
special schools for children with Down syndrome should devote much 
more teaching time on academics. 
 
If more teaching time would be devoted to academics, by placing more 
students with Down syndrome in regular education and by improving 
teaching academics in special education, many more persons with Down 
syndrome would develop literacy and numeracy skills to an extent that 
would be improving their quality of life. 
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Appendix: The questionnaire on academics 
 
(answering categories: yes or no) 
 
Reading 
 The child can recognise and name at least one reading word on 
sight 
 The child can recognise and name at least 20 different reading 
words on sight 
 The child can recognise and name at least a few letters 
 The child can recognise and name all or almost all letters 
 The child can read, by independently spelling out, short new 
words comprised of a consonant, a vowel and a consonant (like: 
cat, pet, ball)  
 The child can read monosyllable words with combinations of 
consonants (like: pr.., br...)  
 The child can read words with more syllables 
 The child is able to read stories, at least consisting of several short 
sentences 
 The child reads for pleasure, at least stories consisting of several 
short sentences  
 The child is able to read books with longer stories  
 The child reads for pleasure longer stories 
 The child can read at least AVI-1 books (written for children who 
have had 6 months of reading instruction, which in Dutch 
regular schools for most children without disabilities is after 6 
months in the Dutch third grade, the grade for 6-year-old 
children) 
 The child can read at least AVI-2 books (level typically reached at 
the end of the Dutch third grade) 
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 The child can read at least AVI-3 books (level typically reached 
after 3 months in the Dutch fourth grade) 
 The child can read at least AVI-4 books (level typically reached in 
the middle of the Dutch fourth grade) 
 The child can read at least AVI-5 books (level typically reached at 
the end of the Dutch fourth grade) 
 The child can read at least AVI-6 books (level typically reached 
after 3 months in the Dutch fifth grade) 
 The child can read at least AVI-7 books (level typically reached in 
the middle of the Dutch fifth grade) 
 The child can read at least AVI-8 books (level typically reached at 
the end of the Dutch fifth grade) 
 The child can read at least AVI-9 books (level typically reached 
after 3 months in the Dutch sixth grade)  
 
 Writing 
 The child can draw a circle from an example (does not have to be 
perfectly round)  
 The child can trace letters 
 The child can copy a few different letters from an example 
 The child can independently write a few different letters without 
an example 
 The child can independently write all or most letters 
 The child can copy words (by writing, typing or manipulating 
blocks with letters)  
 The child can write (or type or form by manipulating blocks with 
letters) his or her own name, without an example 
 The child can write (or type or form by manipulating blocks with 
letters) a few different short words, without an example 
 The child can write (or type or form by manipulating blocks with 
letters) many different short words consisting of a consonant, a 
vowel and a consonant, without an example 
 The child can write (or type or form by manipulating blocks with 
letters) many different monosyllabic words with consonant 
combinations, without an example 
 The child can write (or type or form by manipulating blocks with 
letters) many different words with more than one syllable. 
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 The child can independently write (or type) a short story which 
he or she makes up him or herself 
 
Mathematics 
Basics 
 The child can count aloud to five (not necessary counting objects, 
just naming: one, two, three, four, five) 
 The child (most of the times without errors) can count to ten (not 
necessary counting objects) 
 The child can recognize small amounts (1 to 3) without counting 
(for instance choosing the picture with two cars from two 
pictures, one with two and one with three cars) 
  The child can identify the number of a given set of objects (1-5) 
by counting (it understands that 1,2,3,4,5 cars means 5 cars) 
 The child can identify the number of a given set of objects (1-10) 
by counting  
 The child can identify the number of a given set of objects (more 
than 10) by counting, objects not in a row, but scattered about. 
 The child can produce a requested amount of objects (1-5) from a 
larger set of objects 
 The child can produce a requested amount of objects (6-10) from 
a larger set of objects 
 The child can tell of two sets of objects, clearly differing in 
amount (for instance 3 and 8 cookies) which set has more items 
 The child can read the number symbols up to 10 
 The child can read the number symbols up to 20 
 The child can read the number symbols up to 100 
 
Calculations 
 The child can do additions up to 10, allowing manipulating 
physical materials (blocks, fingers, abacus) 
 The child can do a few additions up to 10, only using pen and 
paper, without using physical materials 
 The child can do all or most additions up to 10, only using pen 
and paper, without using physical materials  
 The child can do subtractions under 10, allowing manipulating 
physical materials (blocks, fingers, abacus) 
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 The child can do a few subtractions under 10, only using pen and 
paper, without using physical materials 
 The child can do all or most subtractions under to 10, only using 
pen and paper, without using physical materials  
 The child can do additions and subtractions under 20, allowing 
manipulating physical materials (blocks, fingers, abacus) 
  The child can do all or most additions and subtractions under 20, 
only using pen and paper, without using physical materials 
 The child can do a few additions above 20 and under 100, only 
using pen and paper, without using physical materials  
 The child can do most additions above 20 and under 100, only 
using pen and paper, without using physical materials 
 The child can do most subtractions above 20 and under 100, only 
using pen and paper, without using physical materials 
 The child can do a few different simple multiplications  
 The child knows a few tables of multiplication by heart 
 The child knows all or most tables of multiplication (1-10) by 
heart 
 The child can do many different multiplications 
 The child can solve a few different division problems 
 The child can solve many different division problems 
 The child can solve some complex mathematical problems 
involving either fractions, decimal fractions, or percentages 
 
Money 
 The child can tell the worth of some coins or notes 
 The child can tell the worth of most coins and notes 
 The child can produce a requested amount of money, choosing 
the right kind and amount of coins from a larger set of coins (for 
instance: give me 1 euro and 70 cents) 
 
Time 
 The child can tell the right time on a normal clock, using only full 
hours 
 The child can tell the right time on a normal clock, using full and 
half hours 
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 The child can tell the right time on a normal clock, using full and 
half hours and quarters 
 The child can tell the right time on a normal clock, using full and 
half hours, quarters and five and ten minutes 
 The child can read and understand digital times in a television 
guide 
 
 
 
 
  
 
 
 
 
 
 
Chapter 7 
 
Beyond the Standards: Conditions for 
Inclusive Education of Students with Down 
Syndrome1 
 
 
                                                          
1 de Graaf, G. W., van Hove, G., & Haveman, M. (2012). Beyond the 
standards: Conditions for inclusive education of students with Down 
syndrome. In A. van den Bosch, & E. Dubois (Eds.), New developments in 
Down syndrome research (pp. 1–44). Hauppauge, NY: Nova Science 
Publishers Inc. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nothing can exist by itself alone. 
It has to depend on every other thing. 
That is called inter-being. 
To be means to inter-be. 
The paper inter-is with the sunshine and with the forest. 
The flower cannot exist by itself alone; 
it has to inter-be with soil, rain, weeds and insects. 
There is no being; 
there is only inter-being. 
 
(Thích Nhat Hanh, No death, no fear, 2002) 
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Abstract 
Background In the frame of a small-scale Dutch intervention project, 
aimed at helping parents and regular schools in finding inclusive 
solutions in situations in which a regularly placed child with Down 
syndrome was on the brim of being transferred to a special school, a 
research project was conducted. Factors and their interrelations were 
studied that, from the perspective of the parents, schools and other 
professionals involved, can interfere with successful regular placement of 
children with Down syndrome, focusing on the process over time of 
answering or failing to answer arising challenges. 
 
Method In a period of one and a half years, 20 ‘problematic integration 
situations’ were investigated. These include 14 children with Down 
syndrome whose regular school placement was in danger at that 
moment, 4 children who were only very recently placed in a special 
school after one or more years of regular education and 2 children who 
had just started anew at another regular school after being sent away 
from their first regular school. In-depth semi-structured interviews were 
carried out with the participants at entering the project and at follow-
up(s) (between 5 to 18 months later). Parents and school staff, and/or 
special counsellors and/or personal assistants from the care system, were 
interviewed separately. In addition, naturalistic narrative classroom and 
playground observations were carried out at the outset and – if possible - 
in the follow-up. The material was analysed by a qualitative inductive 
method. 
 
Results The study brought up seven child related characteristics and eight 
environmental characteristics that, in the perspective of the participants, 
had played a role in the emergence of a ‘problematic integration 
situation’. These characteristics are described and analysed in their 
connectedness to one another.  
 
Conclusion Three main conclusions can be derived. Firstly, although 
certain child characteristics (particularly an - at least perceived - lack of 
learning potential, happiness at school, communication skills and social 
involvement) increase the risk for an early ending of the regular school 
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placement, these characteristics are dynamic. Child characteristics and 
environment are mutually influencing each other. Moreover, not the 
factual child characteristics themselves, but the perception of these 
characteristics by others make the difference. Secondly, differences in 
staff attitude and school vision on inclusion, and the way teachers, 
assistants, counsellors and parents manage to work together all 
determine whether a child will succeed or not at a certain regular school. 
Thirdly, as a consequence of the dynamic nature of the inclusion process, 
success at one point in time is no guarantee that the regular placement 
will not fail later. It is a delicate balance. However, a strong commitment 
to inclusion, a willingness to think beyond a standard educational 
approach, and parents and school working together as equal members of 
a team, are factors that exert considerable influence on this balance. 
 
Keywords  
Down syndrome, education, disability, inclusion, inclusive education. 
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7.1. Introduction  
 
Since the mid 1980s in many countries, including the UK (Cuckle, 1997), 
Australia (Bochner & Pieterse, 1996) and the Netherlands (de Graaf, 2007; 
Scheepstra, 1998), more and more children with Down syndrome are 
entering regular classrooms. For children with Down syndrome, their 
parents’ choice for inclusion has been and still is the driving force for 
changes in educational placements. Studies show that parents with 
children with Down syndrome choose regular schools for social, 
educational and ethical reasons (de Graaf, 1998; Pijl & Scheepstra, 1998; 
Poulisse, 2002). They expect that by going to a regular school their child 
will have easier contacts with children in the neighbourhood. They hope 
their child’s development will be more strongly stimulated by a regular 
environment. Finally, the parents’ ethical reasons are related to their 
longing for and belief in building a more inclusive society and school 
system. 
 
In current discourse on the position of people with disabilities inclusion 
is a key term (Biklen, 1992; Booth & Ainscow, 1998; Ferguson, 1996; 
Florian, 1998; Idol, 1997; Lipsky & Gartner, 1996; O’Brien & Lyle O’Brien, 
1996; Taylor a& Bogdan, 1989; Thomas, Walker, & Webb, 1998; van Hove, 
1999). It has replaced the older notion of integration. Though often these 
terms are used as almost synonyms, the term inclusion was coined out of 
criticism of the way integration had been conceptualised and had been 
put into practice. According to inclusionists, integration had become to 
mean the integration of ‘deviant’ people in ‘normal’ society, demanding 
the adaptation of the ‘deviant’ to the norms of the majority. As a result, 
integration was highly selective, only for those few that managed to fit in. 
Also, integration often was confined to physical integration alone, i.e. 
bringing people with disabilities into ‘normal’ settings, without paying 
much attention to whether social integration or being socially and 
emotionally connected was achieved. Moreover, a disability was 
sometimes inaccurately conceptualised as a fairly direct consequence of 
individual characteristics. In contrast, inclusionists such as Biklen (1992), 
Booth and Ainscow (1998), Ferguson (1996), Florian (1998), van Hove 
(1999), Idol (1997), Lipsky and Gartner (1996), O’Brien and Lyle O’Brien 
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(1996), Taylor and Bogdan (1989), and Thomas et al. (1998) want to 
emphasize that, without denying biological differences, disability should 
always be seen as a social construct. It is not the direct result of 
individual traits, but the result of the exclusion of minorities by a 
community that does not sufficiently value differences between people. 
The goal of inclusion is to enhance the active participation of all and a 
sense of belonging for all, by creating a community in which differences 
are embraced.  
 
In an educational agenda, integration might mean placement in a regular 
classroom. However, sometimes merely placement in special classes in 
regular schools was also considered to be integration. In this context, 
mainstreaming was an attempt to move students from special classrooms 
to regular education classrooms, but only in situations where they were 
able to keep up with their typically developing peers. In contrast, in 
inclusive education, the explicit aim is to make the regular education 
classroom itself more adaptive to differences (Biklen, 1992; Booth & 
Ainscow, 1998; Ferguson, 1996; Florian, 1998; Idol, 1997; Lipsky and 
Gartner, 1996; Thomas et al, 1998; van Hove, 1999). Students with and 
without disabilities are to be educated together in age appropriate 
classrooms in their neighbourhood schools, bringing supplementary aids 
and support services into these classrooms if needed. 
 
7.2. Effects of regular classroom placement 
 
Human rights have always been a strong argument in the development 
of inclusive education. However, research on the outcomes suggests that 
the beneficial effect on the development of students with disabilities also 
is a valid argument in this discourse. Studies into the effects of special 
versus regular placement for children with disabilities date back into the 
1930s (Carlberg & Kavale, 1980). Three meta-analyses (Baker, Wang, & 
Walberg, 1994/95; Carlberg & Kavale, 1980; Wang & Baker, 1985/86) 
conclude that placement in a regular class leads to small to moderate 
positive effects on cognitive and social development of students with 
intellectual disabilities (ID). Recently, Ruijs and Peetsma (2009) reviewed 
a large body of research and concluded that inclusive education leads to 
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neutral to positive effects on cognitive and socio-emotional development 
of students with disabilities. However, most studies in these reviews 
focus on students with mild disabilities, including many studies on 
students with specific learning difficulties. Only one review by Freeman 
and Alkin (2000) specifically aims at research on students with ID, 
ranging from mild to severe ID. These reviewers conclude that the 
research seems to support the notion that students with ID develop more 
academic and social competence in regular classrooms than in special 
education, also if comparing students of similar intelligence.  
 
In a recent systematic review of four decades of international research on 
the effects of regular versus special school placement of specifically 
students with Down syndrome, de Graaf, van Hove and Haveman (2012) 
(Chapter 5 in this volume) conclude that these children learn more 
academic and language skills in regular education, even after the effect of 
selective placement (the more able children with relative high IQs have 
more chance to be in regular classrooms) has been taken into account. As 
regards self-help skills, under the same condition, there seem to be no 
differences between both types of school. Social functioning shows a 
mixed image. For social network, behaviour, and self-competence, no 
differences at all or small positive differences for regularly placed 
children are found. In addition, children with Down syndrome in regular 
education generally are well accepted by their peers. However, peer 
interactions need to be modelled and fostered. Furthermore, 
opportunities for the development of intimate ‘best’ friendships have to 
be organized explicitly. 
 
It is important to note that research on the effects of inclusive education 
on children without disabilities shows that regular classroom placement 
of students with disabilities has no negative impact on the development 
of classmates (Cole, Waldron, & Majd, 2004; Hunt & Goetz, 1997; 
Hollowood, Salisbury, Rainforth, & Palombaro, 1994; Manset & Semmel, 
1997; McDonnell, Thorson, McQuivey, & Kiefer-O'Donnell, 1997; 
McIntosh, Vaughn, Schumm, Haager, & Lee, 1993; Saint-Laurent et al., 
1998; Salend & Garrick Duhaney, 1999; Sharpe, York, & Knight, 1994; 
Staub, 2005; Staub & Peck, 1994/95; Waldron & Cole, 2000) and even can 
bring them positive social advantages like more pro-social behaviour 
(Allodi, 2002; Hunt & Goetz, 1997; York, Vandercook, Macdonald, Heise-
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Neff, & Caughey, 1992), better moral development (Dumke & 
Mergenschröer, 1990; Staub, 2005; Staub & Peck, 1994/95; York et al., 
1992) and a more accepting and less stereotyping attitude toward persons 
with disabilities (Fisher, 1999; Lehrer, 1983; Salend & Garrick Duhaney, 
1999; Scheepstra, 1998; Staub, 2005; Staub & Peck, 1994/95; York et al., 
1992) and towards persons from other minorities (Fisher, 1999; Kishi & 
Meyer, 1994; Staub, 2005; Staub & Peck, 1994/95). 
 
7.3. Getting in and staying there 
 
Inclusive education as a concept and an ideal is well-developed; 
translating this ideal into real practice will be a challenge for many years 
to come. Although research shows clear educational and social 
advantages of regular placement of children with disabilities for both 
children with and without disabilities, and although in the period 1970-
2012 the discourse has evolved from integration and mainstreaming to 
inclusive education, still many parents of children with Down syndrome 
or similar disabilities have to invest extraordinary levels of time, energy, 
and resources in their struggle to get their children into mainstream 
school and to support their progress there (Cuckle, 1999; van Hove, 1999; 
Ghesquière, Moors & Maes, 2002; Lorenz, 1999; Kenny, 2005). 
Cunningham, Glenn, Lorenz, Cuckle, and Shepperdson (1998) and 
Cuckle (1997) demonstrate that in the 1990s in the UK, huge local 
differences existed in the extent to which students with Down syndrome 
started their school career in regular schools and in the extent to which 
they stayed in regular education to at least the end of primary education. 
In the Netherlands, according to de Graaf (2007), approximately 56 
percent of all children with Down syndrome from the years of birth 1993-
2000 started their school career in regular education. Currently, in the 
Netherlands, every school year, approximately 150 students with Down 
syndrome start in a regular classroom. Of these 150 children, slightly 
more than 40 percent continue in regular education for their entire 
elementary school period. This implies that transferring mainstreamed 
children with Down syndrome to special school during the elementary 
years is quite common.  
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In the light of the importance of building a more inclusive society and 
also for the proven educational advantages of regular placement for the 
development of students with Down syndrome, an important question is 
what amount and kind of support is needed in order to make regular 
placement feasible for more children with Down syndrome and to 
prevent transfer to special schools during their school career as much as 
possible. 
 
7.4. Research into conditions  
 
Under which conditions will regular placement be most likely to be 
successful for students with Down syndrome? To answer this question 
researchers try to find out which factors are important in the eyes of the 
teachers, other professionals and/or parents involved. They examine 
examples of good practice, sometimes comparing successful inclusion 
with less successful outcomes.  
 
According to both Fox, Farrell, and Davis (2004), de Graaf (1996) and 
Wolpert (1996) (see also: Wolpert, 2001a, 2001b), there is no single way to 
guarantee effective inclusion for children with Down syndrome. 
However, studies have identified some relevant factors.  
 
As regards child characteristics, regular placement seems more easily 
available and active participation in the classroom more easily 
accomplished if the student with Down syndrome has more cognitive 
potential (de Graaf, van Hove & Haveman, 2011; Poulisse, 2002; 
Scheepstra, 1998), important functional skills (Dolva, 2009; Pieterse & 
Center, 1984; Poulisse, 2002), reasonably adequate social behaviour and 
few behavioural difficulties (de Graaf, 1996; Poulisse, 2002; Scheepstra, 
1998), relative good communication skills (Poulisse, 2002) and some 
ability to work independently (Poulisse, 2002). 
 
As regards the educational environment, on the basis of the research, 
factors associated with successful inclusion of students with Down 
syndrome are the individual teacher's style (in particular having high 
expectations for the child with Down syndrome, treating the child with 
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respect, and a willingness to modify classroom materials and curriculum) 
(de Graaf, 2001;2002; Pieterse & Center, 1984; Poulisse, 2002; Scheepstra, 
1998; Wolpert, 1996), the teacher taking a central role in the management 
of support and the organization of the child's daily educational 
experiences (Fox, Farrell & Davis, 2004), actually making adaptations in 
curriculum, materials and/or teaching arrangements (de Graaf, 1996, 
2001, 2002; Solórzano Arriaga, 2005; Wolpert, 1996), acceptance by peers 
and having friends in the class (de Graaf, 1996, 2001, 2002; Scheepstra, 
1998; Wolpert, 1996), applying strategies to facilitate peer interaction 
(Dolva, 2009; de Graaf, 1996, 2001, 2002; Kliewer, 1998a, 1998b; Rietveld, 
2002; Scheepstra, 1998), adequate behavioural support for the student 
with Down syndrome (de Graaf, 1996, 2001, 2002; Wolpert, 1996), 
professional support for the teacher (Hudson & Clunies-Ross, 1984; 
Pieterse & Center, 1984; Poulisse, 2002; Scheepstra, 1998; Wolpert, 1996), 
an adequate amount of classroom assistance and/or personal assistance 
for the included child (de Graaf, 1996; Wolpert, 1996), preparation of the 
teacher (Wolpert, 1996), good communication and working together of all 
personnel and parents (de Graaf, 1996, 2001, 2002; Poulisse, 2002; 
Wolpert, 1996), active involvement of parents in Early Intervention and 
in supporting the child’s development during his or her school career (de 
Graaf, 1996, 2001, 2002; Solórzano Arriaga; Wolpert, 1996), and, last but 
not least, schools embracing at all levels a social model of disability (de 
Graaf, 2001; Kliewer, 1998a, 1998b; Rietveld, 2002). 
 
It can be concluded that not only child characteristics but also 
environmental characteristics determine whether a child with Down 
syndrome will succeed or not in regular education. However one of the 
researchers, Poulisse (2002), states that child characteristics play the main 
role. In her research, however, Poulisse did compare relatively old 
children that were still in regular education with much younger children 
that were on the brim of being transferred to a special school. This age 
difference might have flawed the comparison as older children inevitably 
will tend to have more functional abilities, independent working skills, 
and social and communicative skills. 
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7.5. Education for children with disabilities in 
the Netherlands 
 
The Netherlands has an elaborate system of segregated special education. 
Around 5% of all children in primary school age are taught in special 
schools. Dutch educational policy since the 1980s aims to reduce the 
number of children with mild developmental disabilities and specific 
learning disorders in special schools.  
 
In contrast, the integration into regular education of children with Down 
syndrome and other children with severe learning disabilities 
traditionally placed in special schools (SLD-schools) is largely due to the 
activities of parent organizations and was not the result of deliberate 
governmental policy. However, the Dutch Government has followed this 
parent initiated trend, starting from the mid 1980s, by creating ad hoc 
regulations aimed at providing extra support in regular education.  
 
In 2003, these temporary regulations were transformed into structural 
legislation for these children. Under this legislation, parental choice is 
important. Parents of children with severe learning disabilities may opt 
for special or regular education. However, there is no clearly stated right 
to attend a regular school. Regular schools may refuse placement of a 
child with a disability, if they can argue why it would not be in the best 
interest of the child or classmates, making integration highly selective.  
 
As regards students with severe learning disabilities, counsellors from 
special education advise the regular schools about teaching methods and 
materials. In addition, regular schools receive an extra budget sufficient 
for hiring qualified teaching staff for about half a day each week in grade 
1 and 2 (in the Dutch context, these grades usually are for 4 to 5 year 
olds), and twice this budget in grades 3 through 8 (in the Dutch context, 
these grades usually are for 6 to 12 year olds). Sometimes this is 
supplemented by money from the Dutch care system.  
 
However, governmental policy is now planning to replace the financial 
open-ended system of personal educational budgets with a regional fixed 
budget for all students in the nearby future.  
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We may conclude that in the Netherlands, even now, the amount of 
assistance for integrated children with Down syndrome is rather low. 
 
7.6. Context of our research 
 
The Dutch Down Syndrome Foundation is one of the parent 
organizations that have inspired parents of children with Down 
syndrome to opt for regular school placement. The telephonic and email 
helpdesk of this Foundation often is approached by parents, and 
sometimes regular schools and counsellors from special education as 
well, for educational advice for regularly placed students with Down 
syndrome. For reasons of budget, support is confined to telephonic and 
email advice and materials. However, thanks to external funding, the 
Dutch Down Syndrome Foundation was able to run a two-year project to 
help in a more extensive way in situations in which regularly placed 
students with Down syndrome were on the brim of being transferred to 
special schools. The educational officer of the Foundation, also first 
author of this article, was in the opportunity to interview parents, regular 
school staff (and/or in some cases counsellors from special education 
and/or assistants from special care organizations involved), to observe in 
the school situation, to give relevant verbal and written advice and to do 
a follow-up.  
 
It also offered a unique possibility to complement this intervention 
project with a research project into factors that, from the perspective of 
parents, schools and/or special counsellors and/or personal assistants 
involved, can interfere with successful regular placement of children 
with Down syndrome, focusing on the process over time of answering or 
failing to answer arising challenges. For this purpose twenty cases of 
‘problematic integration situations’ were investigated. Because of the 
non-inclusiveness of the Dutch educational system, as described earlier, 
we deemed the term ‘problematic integration situations’ more 
appropriate than ‘problematic inclusion situations’.  
 
Beyond the Standards 249 
 
7.7. Method 
7.7.1. Participants 
 
In the age range 5–12 years approximately 80% of all children with Down 
syndrome (approximately 1600 out of 2000) are represented in the Dutch 
Down syndrome Foundation’s database (de Graaf et al., 2010, 2011). In 
this age range, 66% of the parents in the Foundation’s database are 
donators and receive the magazine of the Foundation. In this magazine, 
Down+Up, a call up was published in which parents and schools were 
invited to take part in the intervention and research project if the child 
with Down syndrome was, or recently had been, in a ‘problematic 
integration situation’, especially if in danger of being transferred to a 
special school. In a period of one and a half years, this yielded 20 
situations.  
 
These include 14 children with Down syndrome whose regular school 
placement was in danger at that moment, 4 children who were only very 
recently placed in a special school after one or more years of regular 
education and 2 children who had just started anew at another regular 
school after being sent away from their first regular school. 10 of these 
children were boys and 10 were girls. Their calendar age varied between 
4.4 and 11.3 years of age at the moment of entering the project. No 
information was available on mental age or IQ. Neither was there any 
norm-referenced information available on other areas of development. 
More details are presented in table 7.1.  
 
Participants were the parents of the child with Down syndrome, regular 
school staff and/or in some cases special counsellors and/or personal 
assistants from special care organizations. Out of school staff and/or 
counsellors and/or assistants, the person was interviewed who according 
to the parents was best informed about the child’s situation. This could 
be the regular classroom teacher, a remedial teacher, the headmaster, a 
coordinating staff member, a personal assistant (working in the regular 
school, however being employed by a special care organization and not 
directly by the regular school), a counsellor from special education or 
sometimes a combination of different persons. 
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The children themselves were not interviewed, nor were their peers. The 
young age of many of the children, children with Down syndrome and 
peers alike, and the limited verbal abilities of most of the children with 
Down syndrome, form a barrier for interviewing. Furthermore, the actual 
decision in respect of ending or continuation of regular placement is not 
taken by the children, but by the regular school staff in consultation with 
parents and special counsellors.  
 
However, by observing the child in his or her peer group, the researcher 
has tried not only to have a more firm basis for advice within the 
framework of the intervention project, but also in this way to include the 
children’s perspective to some extent within the research project. 
 
7.7.1. Instruments and analysis 
 
In-depth semi-structured interviews were carried out with the 
participants at entering the project and at follow-up(s) (between 5 to 18 
months later). Parents and school staff (and/or special counsellors 
and/or personal assistants from the care system) were interviewed 
separately.
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Both at the outset and in the follow-up(s), participants were interviewed 
about their perceptions of why a ‘problematic integration situation’ had 
emerged. They were asked which characteristics of child, school and 
parents, in their opinion, facilitated or interfered with successful regular 
placement of this child. The other questions in the interviews were: 
 What, in the respondent’s view, is (or was) going well at school 
as regards the child’s integration and education? 
 What are (or were) the perceived problems in these areas? 
 How is (or was) communication between parents and school (and 
other professionals involved) going? 
 If the child was sent away, what were the reasons for this 
decision? And, under what conditions would it have been 
possible to include this child at the school?  
 If the child was still in regular education, to what extent, and in 
what way, were the problems solved? 
 
During the interviews by the researcher, detailed notes were taken of the 
participants’ answers. The interviews were not audio taped. 
Subsequently, the participant’ quotations in this report are not literal, but 
summaries made by the researcher. The omission of whole sentences in 
the quotations is indicated in the text by the use of brackets (...). 
Participants were asked to check the written out interviews and correct 
possible misunderstandings of their perceptions and opinions. In 
addition, naturalistic narrative observations (see: Bogdan & Biklen, 1998; 
Merriam, 1988) were carried out by the researcher at the outset and – if 
possible - in the follow-up, focusing on interactions of the child with 
Down syndrome with peers and staff, both in the classrooms and in the 
school playgrounds. All participants received the written out 
observations. For privacy reasons, all names of the children have been 
replaced by pseudonyms. Each observation period took on average 3 
hours, varying between 2 and 4 hours. 
 
On basis of the information from the interviews and observations at the 
outset, a report with a summary of findings was given to the school and 
parents, supplemented with verbal and written advice on how to 
improve the inclusion process. However, in this article the focus is not on 
this advice or its effect, but on the perceptions of the participants of the 
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factors that played a role in the emergence of a ‘problematic integration 
situation’. 
 
With regard to the 4 children already placed in a special school at 
entering the project, parents and regular school staff (and/or special 
counsellors and/or personal assistants from the care system) were 
interviewed retrospectively about the process of how a ‘problematic 
integration situation’ had emerged at the regular school. In these cases, 
no observations were carried out at the special school and there was no 
follow-up.  
 
With regard to the 2 children who at entering the project had just started 
anew at another (second) regular school, parents and regular school staff 
of the first regular school (and/or special counsellors and/or personal 
assistants from the care system) were also interviewed retrospectively 
about the situation at the first school. In addition, parents and regular 
school staff of the second regular school (and/or special counsellors 
and/or personal assistants from the care system) were interviewed about 
the situation at the second regular school. In these cases, observations 
were carried out and there was a follow-up. 
 
Passages in the written interviews and observations were labelled with 
one or two entries. Entries were developed and refined during a cyclic 
process of reading, and reading again. In this way important themes 
were distilled. On the basis of passages labelled with the same entry, the 
various parts of this chapter were written. Triangulation was attained by 
analysing and comparing both perspectives of parents and professionals 
and information from the observations. The procedure of analysing the 
material was derived from the ‘grounded theory’ method of Glaser and 
Straus (1967). 
 
This research is of a qualitative and explorative nature. In choosing and 
developing the entries, induction plays a role. It is possible that other 
researchers would pay attention to different aspects. To check in 
hindsight for intersubjectivity, the following procedure was conducted. 
Firstly, as already has been mentioned, participants were asked to check 
the written out interviews and correct possible misunderstandings of 
their perceptions and opinions. Secondly, an extensive summary of the 
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research report was published in ‘Down + Up’, the magazine of the 
Dutch Down Syndrome Foundation. In addition, this last publication was 
sent to all interviewed parents, teachers and other professionals involved 
with a request for critical remarks or additions. There were no serious 
criticisms as regards the contents of this publication, neither from the 
respondents, nor from the at that moment more than two thousands 
readers of ‘Down + Up´. 
 
7.8. Results 
7.8.1. Child characteristics 
 
In the interviews a rough division could be made between entries that 
were primarily focused on child related characteristics and entries that 
were more related to environmental influences. To some extent this 
division is artificial, because child characteristics and environmental 
influences interact, as we will see in the next sections.  
 
In paragraphs 7.8.2 to 7.8.8, we will firstly present an analysis with 
regard to child characteristics, subdivided into seven different – 
sometimes slightly overlapping - themes as these were derived from the 
material. The themes are: 
 Child behaviours that respondents perceive as problematic (7.8.2) 
 Child characteristics interfering with peer interactions (7.8.3) 
 The child showing signs of discontent (7.8.4) 
 Independent working skills (7.8.5) 
 Lack of learning potential (7.8.6) 
 Lack of inclusion in geography, history and biology (7.8.7) 
 Toilet trainedness (7.8.8) 
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7.8.2. Child behaviours that respondents perceive as 
problematic 
 
With regard to almost all children in the project, the participants, parents 
and professionals alike, report the occurrence of behaviours that they 
perceive as behavioural problems.  
 
Of course, behavioural problems is a container concept into which many 
different behaviours can be put, varying in content, severity and 
frequency. In the material, seven different – again sometimes slightly 
overlapping - categories could be distinguished:  
 Non-compliance with staff (reported in 13 children) 
 Wandering around the school or leaving the playground without 
permission (8) 
 Clowning and disturbing classmates during work (7) 
 Impulsive behaviour (6) 
 Aggressive behaviour towards peers (5) 
 Self-isolating ‘autistic-like’ behaviour (5) 
 Being very slow and easily sidetracked during every day routines 
(4) 
 
With most children the participants considered the perceived 
behavioural problems to be a bit troublesome, but nevertheless 
manageable. However, according to the respondents, in six children a 
consistent pattern of frequently occurring problematic behaviours played 
a role in the emergence of a ‘problematic integration situation’. Two of 
these children had been diagnosed with ADHD. 
 
He has difficult restless behaviour. He can act unpredictably. It is a 
great strain on the teacher. Ritalin helps to some extent, but it doesn’t 
fully resolve the problem. (Father of Lodewijk, grade 3) 
 
The other four children, though without the extra label, also exhibited a 
high frequency of impulsive behaviours, in combination with clowning, 
and/or wandering around the school or leaving the playground, non-
compliance, and sometimes ‘autistic-like’ behaviour. Participants 
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perceived these behaviours as increasing the teacher’s workload, 
especially as in the Netherlands often only a limited amount of personal 
assistance time is available for integrated children with disabilities. 
 
In addition, Kate sometimes runs away from the classroom. In a 
minute, she could have disappeared. That made it hard to have her 
in your classroom, because you always had to keep an eye on her. 
That was in a situation with 25 other kids in your classroom, and the 
fear that you might neglect the other children, because you were so 
occupied with Kate. Finding this balance is difficult and makes it 
emotionally hard for a classroom teacher. (Coordinating staff 
member from Kate’s first regular school, grade 1/2) 
 
Participants were most concerned with the frequent occurrence of 
aggressive behaviour in some of the children with Down syndrome, since 
this is directly related to the feeling of safety of classmates. 
 
The problem is her behaviour. It is hard that she throws with things, 
purposely topples over cups, and wanders around in the school. 
However, the most serious problem for the staff is Nicole hurting 
other kids. (mother of Nicole, grade 3) 
 
Kate could get very angry, not wanting to cooperate, yelling ‘no’ and 
lying on the ground. No one could lift her in that situation. She was 
not approachable. Some kids were frightened by these temper 
tantrums, Kate lying on the ground, kicking around with her legs. 
(coordinating staff member from Kate’s first regular school, grade 
1/2) 
 
A high frequency of ‘autistic-like’ behaviours in some of the children is 
also reported to have been a major contributor to the emergence of a 
‘problematic integration situation’. Taking Kate again as an example: 
 
My picture of Kate is that she more and more retreated into her own 
small world. The other children treated her kindly, but Kate isolated 
herself. During recess, she was lying in the middle of the sand box, 
continuously moving a small thread before her eyes. You could take 
away the thread, but soon she would find something else to dangle 
with. The children were playing around her, but Kate appeared to 
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not even notice them. They did not disturb each other, but Kate was 
only tolerated. I felt very sad about it. (coordinating staff member 
from Kate’s first regular school, grade 1/2).  
 
Serious behavioural problems are considered to be a threat to successful 
inclusion. However, some respondents, especially parents, special 
counsellors and personal assistants not directly employed by the regular 
school, explicitly point to environmental factors in explaining why 
difficult behaviour emerged and deteriorated (or sometimes improved).  
 
At the end of her school career at her first regular school, Kate 
developed behavioural problems and started to seek attention for 
negative behaviour. However, that was the result of many years of 
inadequate support and not the prime cause of the problems. (father 
of Kate, first regular school, grade 1/2) 
 
The school implemented an educational innovation: natural 
learning. Children no longer had a fixed teacher or their own 
classroom. At any given moment the children could decide which 
classroom, which teacher and which activity they preferred. Ewout 
started to retreat into quiet corners, exhibiting ‘autistic-like’ 
behaviour like turning with anything that can turn, or continuously 
moving sticks before his eyes or making repetitive sounds. He has a 
tendency to do so, also at home, however only if structure is lacking. 
(mother of Ewout, first regular school, grade 1/2) 
 
Respondents report the following issues to have had a negative impact 
on the behaviours that they perceived as problematic:  
 A lack of support and structure  
 Unclear directions for behaviour 
 Too little demands  
 Or, on the other hand, too high behavioural and 
cognitive demands in combination with insufficient 
coaching and support 
 An impatient negative body language of staff members 
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7.8.3. Child characteristics interfering with peer 
interactions 
 
According to the respondents, most of the children with Down syndrome 
in the project are accepted by their peers and generally treated in a 
friendly way. A pattern of clearly rejecting behaviours of peers towards 
the child with Down syndrome is very rare. Only with two of the 
children in the project, this was reported. However, in both cases, some 
of the respondents (parents and/or special counsellors and/or special 
assistants not directly employed by the regular school) relate this peer 
rejection to negative staff attitude towards the child with Down 
syndrome. 
 
In the observations, many examples can be found of situations in which 
peers are supportive towards the child with Down syndrome and/or 
include the child in their play in a very natural way. 
 
Children are friendly and considerate towards Francine. For 
instance, if Francine is standing alone on the playground, classmates 
invite her to come and play. At the end of playtime, when Francine 
seems not to notice that all children are leaving the playground and 
entering the building, peers notify her. During a drawing lesson a 
classmate asks her which colour of drawing paper she would like to 
have. (report with a summary of findings, Francine, grade 4/5) 
 
The youngest children with Down syndrome frequently are playing 
alone. However, in many situations they seem to observe their peers, 
occasionally imitating, and sometimes showing parallel play and short 
exchanges with peers. With the older children, more examples can be 
observed of longer sequences of interactions with peers and even of 
extensive playing together. 
 
Nevertheless, with almost all of the children in the project, respondents 
report problems with peer-related interactions. In a few cases, this was 
not considered to be very important. However, in 13 of the children, the 
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participants perceived a lack of peer-related interactions as an important 
factor in the emergence of a ‘problematic integration situation’. 
 
As we have seen in the preceding section, some of the children isolated 
themselves from peers by frequent ‘autistic-like’ behaviours. In addition, 
especially in some of the youngest children, very limited speech and 
communication was reported to impede social interactions with adults 
and peers. 
 
His communication with the classroom teachers was very difficult. 
The teacher often was unable to read his signals and, with 30 other 
children in the class, she did not have much time to do so. Towards 
his peers, he didn’t communicate at all. You saw that the other 
children couldn’t handle this. They started to avoid him. Initially, 
they had tried to interact with Coen, but they got nothing back in 
return. (coordinating staff member from Coen’s school, grade 1/2) 
 
The older children with Down syndrome in the project clearly had more 
communication and speech skills. However, in some of the older 
children, some of the participants perceived an increasing discrepancy 
between the child’s and peers’ developmental level as a cause of growing 
isolation. 
 
The difference with the other children continuously is increasing. 
That wouldn’t be a problem if Dietje would search her own way. 
But, she is not doing her own activities. She wants to join in and 
starts crying because she has the feeling that she is unable. We notice 
this happening during playground activities. Also in the classroom, 
she wants to work with the same books as the other kids. She wants 
to join in, but the difference is growing. (classroom teacher of Dietje, 
grade 3/4) 
 
The problems arose halfway the fourth grade. The other children 
developmentally moved past her. The teachers gave her schoolwork 
at her own level, but she insisted in trying to do the sums of the class 
and failed to do so. That was not only with math, but in every 
respect. The children did not play with her at school and they didn’t 
want to come and play at our place anymore. Helen said ‘they don’t 
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want me to join in their play, because I can’t do it right’. And then 
Helen did not want to join in either. (mother of Helen, grade 4) 
 
However, as regards problems with social inclusion, in many cases, with 
the same child different respondents had different perceptions of both 
the severity and the cause of these problems. As an example, with respect 
to the above mentioned two children, we here present contrasting 
opinions of other parties involved. 
 
She is getting along with the other children. She likes to go to school 
and comes happily home. She is contented and she is growing 
socially. The problem is not that the developmental discrepancy with 
the other children is increasing, because that is always the case. If 
that was the problem, no child with Down syndrome ever could be 
integrated. (father of Dietje, grade 3/4) 
 
Sometimes, at the school playground, she is sitting alone or she is 
playing with younger children. But, other kids do as well. Or 
sometimes she doesn’t understand a play and starts crying. 
However, that is not occurring very often. (mother of Dietje, grade 
3/4) 
 
Helen was at an age that she was getting aware of her being 
different. That made the teachers conclude that she was unhappy. 
Parents are very sensitive to these kinds of interpretations. We 
(personal assistants working for a special care organization) also 
were aware that Helen was not feeling content. However, you can’t 
be sure that the environment is not playing a role too. I think that a 
teacher continuously doubting whether the child should be in her 
classroom, instead of believing that the child just belongs there, 
unconsciously will show her belief in her behaviour, influencing the 
way the peer group is treating the child (personal assistant from a 
special care organization working with Helen, grade 4). 
 
Apart from vision and attitude, aspects that we will discuss in more 
detail later, the way personal assistance was used in practical terms, 
mainly targeted directly at the child and not for supporting peer 
interactions, is a factor that according to some of the respondents held 
back social integration.  
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By combining educational money with money from the care system, 
we had five mornings a week personal assistance. The school used 
this entirely for directly supporting Jurjen, however, not for helping 
him to make contact with other children, nor for letting him work 
together with other children, nor for assisting other children. The 
teachers judged that the assistants from the special care organization 
were not trained to do so. It was such a waste. Because of that, there 
was no integration. (father of Jurjen, grade 3) 
7.8.4. The child showing signs of discontent 
 
For almost all respondents the extent to which they perceive the child to 
be happy is an important criterion for judging the success of the regular 
placement. With regard to 13 children, participants report that they 
doubted whether the child was content at school.  
 
The respondents mention different behaviours on basis of which they 
conclude that the child might be unhappy: 
 Lack of peer interactions, the child often standing or sitting alone 
 The child not wanting to do his or her own schoolwork, but 
wanting to do (too difficult) classroom work 
 The child frequently crying or showing anger 
 The child not expressing happiness by laughter or smiling 
 The child having a bent and closed body posture  
 
The first three issues have been discussed in the preceding section. Also 
with regard to the last two issues, respondents can have very different 
perceptions of the same child.  
 
You saw a boy walking through the school and giving the 
impression that he was not in the right place. He didn’t express any 
joy. We would like to have seen his smile again, like we were used 
to. He was happier before. (personal assistant working with Freek, 
telling about the situation in grade 6)  
 
The thought that he was unhappy at school was based upon the fact 
that he sometimes would make a discontent face if he was asked to 
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do a task he didn’t like. In the sixth grade, staff reacted by throwing 
in the towel and letting him get away with this behaviour. So, he 
started to show this behaviour more frequently. (mother of Freek, 
grade 7) 
 
For most respondents, the child being happy is a criterion by which they 
judge the integration process. However, the child’s contentment – as 
actually is the case for most of the child characteristics – is not a fixed 
attribute of the child, but a result of a process in which child 
characteristics and environment are mutually influencing each other. 
 
This is most clearly illustrated in the three cases in which the children 
were sent away from a first regular school and continued at a second 
regular school. Take as an example Noa. The counsellor from special 
education, advising both the first and second school of Noa, explains: 
 
A situation had developed in which Noa was no longer open for 
contact. That was an interactive process. She was sensitive to the 
situation. The situation was that she was only tolerated. She had a 
separate corner in the classroom. I found that too much. It is all right 
to approach someone individually occasionally, but you should not 
continuously emphasize that she is a student that is treated 
differently. (…) The school staff only would allow her in the third 
grade, if she met certain conditions, mainly with regard to 
independent working. Yet, if she had been another child, a child that 
they perceived differently, a friendly smiling child, they would not 
have brought up these conditions. However, as a result of the 
situation, Noa had grown into an introvert child with a closed body 
posture. She clearly felt in what situation she was. (…) At the second 
regular school, attitudes are totally different, the child is welcome 
and inclusion is a central theme. (…) Noa feels the difference. Now, 
she is walking with a straight body posture, she is taking initiatives 
to interact with other children, she is enjoying life. You should have 
videotaped the difference. (counsellor from special education 
involved with Noa, in grade 1/2 of the first regular school, and in 
grade 3 and 4 of the second regular school) 
 
These impressions of the special counsellor are confirmed by the 
observations. Though at her first school there were a few examples of 
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peers treating Noa amicably, there also were many instances of children 
acting in an aversive way. In an observation during playtime, in a period 
of thirty minutes, seven incidents occurred of children behaving overtly 
hostile towards Noa, roughly pushing her aside or throwing sand at her, 
without Noa having given any provocation. Also, almost no positive peer 
interactions occurred during playtime. At the second school, playground 
observation showed a remarkably different picture, with children 
spontaneously adapting a game of skipping ropes in such a way that Noa 
could join in, talking to Noa and laughing together. 
7.8.5. Independent working skills 
 
With regard to 16 of the children, respondents report that they had weak 
independent working skills.  
 
She can concentrate pretty well in a one-to-one situation. However, if 
she has to work independently, the moment you have turned your 
back on her, the moment there is no attention for her, she starts to do 
other things, to fidget or to disturb other children. (classroom teacher 
of Francine, grade 5) 
 
In the case of 13 children, this was perceived to have been an important 
factor in the emergence of a ‘problematic integration situation’. However, 
the extent to which weak independent working skills actually lead to real 
problems is dependent on environmental factors too, among others the 
number of children in the class and the amount of assistance for the child. 
 
In the upper grades of our school, classroom size is large, containing 
around 30 pupils. Small groups of children are expected to be able to 
work independently. The classroom teacher has very limited time to 
individually guide Francine. (coordinating staff member from 
Francine’s school, grade 5). 
 
In addition, it makes a lot of difference how the child is being supported 
in learning to work independently, for instance by structuring tasks and 
by reinforcing the child’s efforts. Compare the following two quotations 
from the interviews: 
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If we (personal assistants from a special care organization) were not 
there to support him, he didn’t listen very well to the teachers. 
However, the teachers were unwilling to make adaptations in his 
schoolwork. They tended to give him tasks that he just couldn’t do. 
The tasks that we had prepared for him oftentimes were not offered 
to him. And, when he had finished his schoolwork, the teachers 
expected him to stay neatly seated, instead of giving him the 
opportunity to do something he liked. The teachers didn’t even want 
to consider our suggestions for a different approach. (personal 
assistant from a special care organization working with Jurjen, grade 
3) 
 
Working independently has been greatly stimulated by making use 
of pictograms on her school desk. If she has finished a task, she may 
tear loose the corresponding pictogram from the Velcro and put it 
away in the box of ‘finished jobs’. It doesn’t run perfectly every day. 
However, currently, most of the days she can independently finish 
three or four tasks, in particular in the morning. In the afternoon, I 
allow her to read a book in the book corner. Then she retreats in her 
own world. However, at that moment she has already worked very 
hard, not only independently in the classroom, but additionally in a 
one-to-one teaching session as well. (classroom teacher from Kate’s 
second regular school, grade 4) 
 
Finally, as the last quotation shows, in judging whether a lack of 
independent working skills is a problem, expectations play a role. How 
well should the child perform in this respect to meet the individual 
teacher’s standards? 
 
Their idea is that Mara, to be allowed in grade 4/5, gets some 
instruction outside the classroom and subsequently can fully 
independently work in the classroom. Otherwise, she will be sent 
away from school. The personal assistant is quite confident that 
Mara is slowly progressing in working independently. I believe that 
the personal assistant has the right approach. However, in my 
perception, the classroom teacher is setting too high standards. 
(mother of Mara, grade 3) 
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7.8.6. Lack of learning potential 
 
With regard to seven of the children, five still in kindergarten and two in 
the third grade at the start of the project, teachers (and in two cases 
parents as well) believed that the child had not enough learning potential 
to benefit from integration in regular education, in particular with 
reference to academic skill development.  
 
His cognitive level is lagging far behind what we are doing in the 
classroom. I have worked with a boy with Down syndrome before, 
but that boy was more advanced. What can we offer Lodewijk in the 
third grade? Well, he can join in. Probably he will pick up some 
knowledge. However, the program is far beyond his grasp. 
Consequently, I think that a school for children with Severe Learning 
Difficulties would better meet his needs and interests. (classroom 
teacher of Lodewijk, grade 3) 
 
All these seven children were eventually sent away from their regular 
school. However, subsequently, two of them, Noa and Kate, made a 
restart on a second regular school. In both cases, school staff from the 
second regular school had a much more positive perception of their 
learning potential. Compare the following quotations, respectively of the 
headmaster of Noa’s first regular school and of the coordinating staff 
member and an educational assistant from Noa’s second regular school. 
 
We think that Noa is not showing enough developmental progress. 
In addition, Noa doesn’t take any initiative in academic activities, 
only in play-like activities. In more academic activities, she 
continuously must be encouraged by one-to-one guidance. In that 
area, she lacks intrinsic motivation. She has insufficient ability for 
abstract thought. In the third grade, as a consequence of the more 
cognitive orientation of the program, there will only be a few 
occasions for integration for Noa. At a school for Severe Learning 
Difficulties, the focus is on self-help skills and on playing. That is 
more appropriate for a child of her cognitive level. Besides, it will 
not make her happier if, with an enormous effort, she would learn to 
read a little bit, reaching a reading level of at most halfway grade 3. 
Neither will such a low reading level be useful for her later in life. 
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However, her parents have difficulties with accepting their child’s 
disability. (headmaster of Noa’s first regular school, grade 1/2). 
 
At first, you strongly tend to believe that the fact that Noa speaks 
with difficulty implies that she understands very little too. As a 
result, you underestimate what she is capable of thinking about. All 
of us have underestimated her. At the moment, you notice that she 
sometimes comes up with something a day later. Then you realize 
that she indeed has picked it up. (…) In grade 4 the program is 
getting more abstract, with geography and history. She has two 
different classroom teachers working part-time. One of them is very 
good in making creative adaptations. For instance, she examines 
Noa’s understanding by having a small conversation with her. An 
important issue that arose in our consultation together is to inform 
parents beforehand about the subjects in the program, so they can do 
some pre-teaching. If her mother has read a text with her at home, 
Noa responds more if you talk with her about the topic at school. 
(coordinating staff member of Noa’s second regular school, grade 4) 
She is now able to work independently on writing exercises 
in the classroom, for up to 15 minutes. Sometimes, if she 
understands the task well, she can work all by herself on a reading 
assignment for up to 10 minutes, for instance matching pictures to 
words. She is capable of reading three letter words, even starting to 
fully independently sound out new words. (educational assistant of 
Noa’s second regular school, grade 4)  
 
For both Noa and Kate, their learning process clearly stagnated at their 
first regular school (agreed upon by all respondents); however, both 
started to make new progress at their second regular school. Kate, who at 
her first school most of the time retreated in her own world and had no 
academic skills at all, in only one year time at her second school made 
considerable progress. 
 
She certainly is progressing, not at the pace of the other children, but 
you wouldn’t expect her to. That wouldn’t be fair. However, she 
really is progressing. She reads short words of three letters and we 
are working on four letter words. She can concentrate well on a task. 
Giving her a picture, she now can form the corresponding word by 
manipulating blocks with letters. That is already learning spelling 
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skills. At first, we only gave her the letters needed for the specific 
word, but currently she can manage with some extra letters as a 
distraction. (classroom teacher of Kate, grade 4) 
 
These two cases demonstrate that it is not the factual child characteristics 
themselves determining whether a child will be successfully integrated or 
not. It is the perception of these characteristics by school staff that makes 
the difference. 
7.8.7. Lack of inclusion in geography, history and 
biology 
 
With regard to the youngest children in the project, school staff often 
doubted whether the child would have sufficient learning potential to be 
able to learn to read and write at a useful level. The four children in 
grade 5 and above already had proven their potential in this area. 
However, in the higher grades the program gets a stronger focus on 
geography, history and biology. The teachers found it difficult to involve 
the child in these subjects. In the case of two of the children, a lack of 
involvement in these areas was perceived as a factor in the emergence of 
a ‘problematic integration situation’.  
 
I miss the connection with the class. The class is working on for 
instance geography, history or biology. In the meantime, Freek is 
doing another totally unrelated activity. In grade 7 and 8, this will be 
even worse, because the subjects will get more abstract. So, at many 
moments he will not be involved in the program of the class. 
(classroom teacher of Freek, grade 6) 
 
In all four situations, in the frame of the intervention project, some advice 
was given on how to create more involvement in these subjects. 
7.8.8. Toilet trainedness 
 
With regard to five of the children, all still in kindergarten, respondents 
tell that the child not being fully toilet trained was experienced as a 
problem by school staff. In the case of two of them, the necessity for 
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changing diapers during school hours – with only very limited personal 
assistance time - was a serious problem for the school and a reason to 
consider transfer to special education. In the frame of the intervention 
project, with regard to three children, who already seemed to have 
awareness of the related bodily sensations, advice was given for 
intensifying potty training. As a result one of the children was toilet 
trained in only one week time. The other two advanced, yet more slowly. 
In one of the children, a medical condition (chronic constipation in 
combination with overflowing diarrhoea) was treated effectively. 
7.8.9. Environmental characteristics 
 
In the subsequent sections, we will present an analysis with regard to 
environmental characteristics, subdivided into eight different – often 
overlapping - themes as these were derived from the material. The 
themes are: 
 School vision on inclusion and staff attitude (7.8.10) 
 The teachers’ feeling of effectiveness and success (7.8.11) 
 Partnership between parents and school (7.8.12) 
 Relations between professional staff at school (7.8.13) 
 The principal’s role (7.8.14) 
 The special counsellor’s role (7.8.15) 
 The parents’ role in supporting the child’s development (7.8.16) 
 Organizational and practical issues (7.8.17) 
7.8.10. School vision on inclusion and staff attitude 
 
With regard to 18 of the children, respondents mention aspects of school 
vision on inclusion and staff attitude towards inclusion of students with 
disabilities in general and towards this specific child with Down 
syndrome in particular as a factor in the emergence of a ‘problematic 
integration situation’. In addition, these kinds of aspects are reported to 
have played a role as a positive factor in finding solutions as well (in the 
case of 10 children). 
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A first aspect is the extent to which regular school staff identifies the 
inclusion of students with disabilities to be an important principle for 
shaping education in their school. All of the schools in the project must 
have had some sympathy for the idea of including students with 
disabilities, otherwise the child with Down syndrome would not have 
been allowed to their school in the first place. However, according to 
some of the participants (mainly parents, counsellors from special 
education and assistants from special care organizations), for some of the 
schools, placement of the child had been a well-considered decision in 
accordance with the school philosophy on inclusion, whereas some other 
schools had started without a clear vision. In the next two quotations, the 
father of Kate reflects on the consequences of the absence or presence of a 
clear school vision on inclusion, contrasting Kate’s first and second 
regular school. 
 
Kate was in the playgroup for toddlers attached to the first regular 
school. The school had no arguments to not allow her in 
kindergarten. However, this was not based on any philosophy or 
policy. (…) It went wrong at her first school, basically because they 
had no philosophy why they wanted it. In their hearts, they lacked 
motivation to do it right. This is such a contrast with Kate’s second 
school. The teachers at that school believe that educating children 
with a disability is part of their life work, that it’s part of being a 
teacher, that at the end of your professional career you’re proud that 
you have done something good for children with special needs. You 
can feel it radiating from the school walls and in the brains of the 
people there. It is embedded in the culture. They want it. (…) The 
new school has a clear vision, written out in their school policy and 
shaping their willingness to allow children with disabilities. (…) 
They think in advance. Their purpose is to make it possible for Kate 
to proceed through all grades. (…) Furthermore, they really have the 
objective to teach her. That is translated into tangible goals and into a 
search for the right methods and materials. However, on top of this 
is the philosophy of wanting very much to do this as humans. At the 
new school Kate is not the ‘special’ and ‘different’ child, she just 
belongs. Every child has its peculiarities. (father of Kate, grade 4 of 
Kate’s second regular school) 
 
270 Chapter 7 
 
In the absence of a vision on the importance of inclusion, the moment 
problems arise, regular schools will be more likely to consider transfer to 
a special school. Without a school vision on inclusion, even the attitude of 
one teacher can determine whether a child is allowed to stay or not, as is 
illustrated by the next quotation. 
 
Social interactions with her peers were great. She coped very well. 
We were proud of her. (…) Two weeks before the summer holidays, 
her third grade teacher came to us in tears. She told us that Nelleke 
was not allowed to continue next school year. The teacher in grade 4 
couldn’t cope and was unwilling to give it a chance. Assigning 
another teacher to the fourth grade was out of the question. I still 
don’t understand why not. The headmaster claimed that he had 
taken this decision on behalf of Nelleke. I don’t buy that. It just was 
the easy thing to do: ‘Send away the child, problem solved.’ The 
mentality of this school is: ‘we work from nine till four o’clock and 
not from nine till five past four.’ If a child gives them extra work, it is 
sent away, not only my daughter. (father of Nelleke, grade 3) 
 
A related aspect is the way teachers define successful integration. Which 
criteria do they apply? In the emergence of a ‘problematic integration 
situation’, in the case of at least seven of the children, respondents report 
that the teachers’ specific criteria for successful integration – and 
subsequently the teachers’ criteria for judging the child – played a 
decisive role. 
 
It took me a while to understand the origin of the problem. It is the 
way they look at the child on basis of an achievement-oriented 
educational view with the philosophy ‘if you don’t meet the 
standards, there are special schools that provide education at your 
level’. They are willing to do some remediation. However, they draw 
the line there. (…) This school thinks it only is integration if the child 
is fully participating in all activities. Yet, what is fully participating? 
That is a topic for discussion. Different people have a different 
opinion on this. (personal assistant from a special care organization 
working with Helen, grade 4) 
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However, a teacher’s vision on inclusion is not a fixed attribute. In the 
case of three children, respondents explicitly tell that their vision has 
changed by reflecting on their own ideas. 
 
We now can see new opportunities at our school. We see an uphill 
development in Auke’s independent working skills. And, the 
teachers and management have adjusted their demands about how 
he should function in the class. They have dropped the idea that he 
should meet the same minimum standards as other children. They 
now better can imagine how to organize a personal program for 
Auke in the context of the class. (coordinating staff member from 
Auke’s school, grade 3). 
 
The image that people have of successful integration also is influenced by 
their former experiences. In four situations, teachers tended to compare 
the child with Down syndrome with another more able child with Down 
syndrome who had been at the school before. 
 
Maybe he also had the bad luck that we had had another child with 
Down syndrome before. Though you know it is not fair, you tend to 
make comparisons. Consequently, we had too high expectations of 
Tijmen, expectations he just couldn’t meet. (coordinating staff 
member from Tijmen’s school, grade 1) 
 
According to four of the interviewed teachers, a child’s high need for 
personal assistance is incompatible with their vision on inclusion.  
 
If he needs an adult next to him all day, I think that cannot be right 
in a class. Then he is better off in another type of school. (classroom 
teacher of Lodewijk, grade 3) 
 
Actually, such a vision rules out the inclusion of students with more 
intense special educational needs. Another vision is very well possible. 
For instance, in the UK students with Down syndrome in regular school 
have on average 20 to 27 hours of personal assistance a week (Lorenz, 
1999), and in the UK this is seen as a common way to support inclusion. 
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The teachers’ vision on inclusion not only determines whether a child is 
allowed to stay at a regular school, but also shapes the way teachers 
perceive the child and treat him or her. 
 
If, with your disabilities, you have to meet the standards, you will 
never succeed. I also work at another regular school with a boy with 
Down syndrome. He is fully accepted by the teachers, including his 
limitations. That has a positive influence on how the peer group 
interacts with him. He is allowed to be who he is. That doesn’t mean 
that teachers and peers do not address him regarding his behaviour. 
And you have to explain things to him differently. Yet, his teachers 
do not doubt that he belongs there. Without that conviction, teachers 
start pussyfooting around. ‘I understand it is difficult for you’ and 
then give up and not intervene, only doubting all the time whether 
the child is at the right place. (…) We (assistants from a special care 
organization) have made many recommendations. However, Helen’s 
teachers do not actively follow up any of these, because they first 
want the answer on their question ‘is she at the right place?’ 
(personal assistant from a special care organization working with 
Helen, grade 4). 
 
With regard to eight of the children, respondents (mainly parents, 
counsellors from special education and assistants from special care 
organizations) report that teachers were treating the child too much as 
not belonging to the group, and in this way influencing the response of 
the peer group towards the child. The counsellor from a special school 
contrasts Noa’s first and second regular school. 
 
During observations at her first school, it almost seemed like Noa 
did not exist for the other children. At her second school, she is in 
the midst of the group and she totally belongs. I think that is related 
to the teachers’ attitude. At this school, Noa is accepted. Acceptance 
implies that you support a child to find itself a place in the group. It 
doesn’t mean doing nothing. Which qualities does the child have? 
How do you teach her? That is part of acceptance. It is about 
integration, about feeling good and participating. At this school, that 
is the core philosophy. (counsellor from special education involved 
with Noa, in grade 1/2 of the first regular school, and in grade 3 and 
4 of the second regular school) 
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For inclusion to succeed, it is necessary that teachers and other staff 
members are willing to think beyond a ‘standard educational approach’ 
for all children. In this respect, attitudinal aspects are crucial. Firstly, 
according to respondents, it is important that teachers are willing to 
reflect on their own behaviour. 
 
The negative vicious circle was never broken, because his teachers 
never wanted to look at themselves. They just put the whole 
problem on the child. (mother of Tijmen, grade 1) 
 
It requires a change in thinking and action. That is a process. 
Regularly, you notice that you want to proceed to quickly. Then, you 
have to ask yourself the question: what are we going to do now? Our 
expectations are sometimes too high. At that moment, you have to 
advance in smaller steps. As a teacher you must be willing to reflect 
on your own behaviour. (classroom teacher of Carola, grade 2/3) 
 
A related attitudinal aspect is openness for consulting together and for 
advice. With six children, the absence of this openness was reported to 
have been a negative factor. On the other hand, with six children 
openness was mentioned as a positive influence. 
 
They were not open to advice, not from us as parents, nor from the 
speech therapist or the Down Syndrome Foundation. (mother of 
Tijmen, grade 1) 
 
As a parent, I have the feeling that I am being taken seriously. They 
will try everything to make this into a success. I get along very well 
with both his remedial teacher and his classroom teacher. The school 
has an open atmosphere. (mother of Auke, grade 2) 
 
In addition, with seven children, according to respondents (mainly 
parents, counsellors from special education and assistants from special 
care organizations), a lack of both creativity and flexibility of the regular 
school team had played a role in the emergence of a ‘problematic 
integration situation’. 
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Kate’s first kindergarten teacher was very tight and strict in her 
approach to the class. She was someone without any flexibility. She 
was not open to creativity and thinking in solutions. Her mentality 
was: ‘This is the way I do things, and if that doesn’t work, then it’s 
just impossible’. Alternative strategies were not open to discussion. 
(father of Kate telling about Kate’s first regular school, grade 1/2). 
 
A final important attitudinal aspect is the way teachers look at the 
specific child. With regard to eight children, respondents (parents, 
counsellors from special education and assistants from special care 
organizations) report that in their view the teachers had a negative 
attitude towards the specific child with Down syndrome, not noticing the 
child’s progress and negatively interpreting behaviour.  
 
On the other hand, in three cases, respondents explicitly mention a 
positive attitude towards the child as a factor that helped in finding 
solutions. 
 
At the new school (a special class in a regular school), he is perceived 
in a positive way. Now, he is trying to make contact with the 
teachers and he didn’t do that last year. At the old school, he even 
refused to give the teachers a hand. I will give an example of the 
teachers looking more positively. Tijmen leaves his chair during a 
classroom talk. At the old school, teachers perceived that as 
troublesome and annoying. They would say to me ‘he left his seat so 
many times’. At the new school they say: ‘Today, he arose a couple 
of times from his seat during classroom talk, so he starts to feel free 
and safe’. (mother of Tijmen, grade 1) 
 
I found it striking that in the consultations with the teachers they 
mentioned progress in many areas, however, this was not 
interpreted in a positive way anymore. (…) Noa’s independent 
working skills were not seen as an issue that needed attention, but as 
something in which she would never succeed. With such an attitude, 
you are unfair. In contrast, at the new school, people do have 
confidence in her and you can see Noa developing. If you don’t see 
the child’s potential, you get stuck. The problems at her first school 
were mainly the way people looked at her. (counsellor from special 
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education involved with Noa, in grade 1/2 of the first regular school, 
and in grade 3 and 4 of the second regular school) 
7.8.11. The teachers’ feeling of effectiveness and 
success 
 
According to participants, for a teacher it is important to have a feeling of 
effectiveness and success in relation to the child concerned. 
 
Though in very small steps, you want to move forward to some 
extent. Otherwise, as a teacher you get frustrated too. (coordinating 
staff member at Carola’s school, grade 3) 
 
As a teacher it gives me a good feeling when she is doing well. A 
teacher gets a lot in return. That is true with other children as well. 
However, with Kate, what a long way we have come. (classroom 
teacher of Kate’s second regular school, grade 4). 
 
With regard to seven children, respondents explicitly state that this 
emotional aspect was a crucial factor in the emergence of a ‘problematic 
integration situation’. 
 
Over and over again, staff working with him had to adjust their 
goals downwards. That gave them the feeling that they were not 
attaining anything with him. How far are you willing to adjust your 
goals downwards? (…) Yet, if you would see that the child is 
enjoying things, for instance singing, that could give you the feeling 
that you attain something, that you get some response. However, 
these moments were very rare. (coordinating staff member at 
Tijmen’s school, grade 1) 
 
In regard to this theme, what matters is not the fact that the child is 
progressing very slowly, or is not showing much response, or has many 
behavioural problems, it is rather how the teachers are coping 
emotionally with this situation. 
 
In their hearts, the teachers actually were fond of Ewout. However, 
they were not able to cope with situations in which he didn’t do 
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what they wanted him to. They felt personally affected. They took 
that as a personal failure. (mother of Ewout telling about Ewout’s 
first regular school, grade 1/2) 
 
In at least three cases, a negative spiral had emerged with on the one 
hand increasing behavioural problems in the child and on the other hand 
growing frustration in the teachers. Over time, the teachers started to feel 
that problems just were insoluble. Subsequently, this feeling of 
hopelessness turned out to be decisive in sending the child away from 
the school. 
 
Kate was getting more and more unhappy and that made the 
teachers unhappy too. They felt that they were unable to reach her in 
her little shell and were unable to teach her anything. That is very 
frustrating for a teacher. (…) Many factors played a role, but 
eventually it just was used up. It was impossible to give it a positive 
turn. We had seen a temporary upturn in Kate with a certain new 
teacher. However, this teacher got overworked. We had tried so 
much. We all got into this with good intentions, but it just didn’t 
work out. How much we regretted the fact that we couldn’t do it, we 
didn’t believe in it anymore. We couldn’t imagine it to ever succeed 
in our school. (coordinating staff member of Kate’s first regular 
school, grade 1/2). 
 
On the other hand, some respondents report a virtuous circle in which 
teachers’ self-confidence and joy was increasing as a result of growing 
success in guiding the child. 
 
Step by step, the teacher is getting to know him better. At the 
moment, she’s more aware of what she can and cannot expect him to 
do. She gets more results. Consequently, she gets more joy out of it 
and she starts to feel more confident in trying out new things. Her 
whole attitude has changed. (…) If she talks about Bas nowadays, 
she is proud of what he has achieved. (mother of Bas, grade 1)  
 
In four children, participants tell that, in order to feel successful, teachers 
had to learn to adapt their expectations of success. Over time, they 
learned to notice and appreciate small developmental steps. 
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I think that at the outset the teacher was shocked by all the things he 
couldn’t do. As time went by, she started to see that he made 
progress in very small steps. She started to notice what he could do. 
(mother of Bas, grade 1). 
 
In this respect, it is not only important to learn to think in achievable 
small steps for the child, but also not to ask the impossible of oneself as a 
teacher. In addition, teachers and assistants must be able to accept that 
there always will be moments in which things are not going the way they 
wanted them to. 
 
Teachers sometimes stress themselves more than most of the parents 
would ever request them to. Some teachers are continuously asking 
themselves the question: ‘Am I not failing the child, if it is not 
occupied all of the time?’ Such pressure on yourself is not required. 
Of course, there should be some challenge for the child, but that is 
not the same as every minute asking yourself whether you are doing 
enough. Furthermore, at times you must be able to accept that things 
just go differently then you wanted it to. (counsellor from special 
education involved with Noa, in grade 1/2 of the first regular school, 
and in grade 3 and 4 of the second regular school) 
 
Sometimes, it is hard. However, if a day is not running well, you 
have to be able to let go, to say to yourself ’tomorrow there will be 
another day’. If you can’t do that, you will end up in a negative 
spiral. (coordinating staff member at Auke’s school, grade 3) 
7.8.12. Partnership between parents and school 
 
With regard to nine of the children, parents and school not working 
together in a constructive way is reported to have played a role in the 
emergence of a ‘problematic integration situation’. This seems to be a 
very important factor: in eight out of these nine children, the child 
eventually was sent away from the regular school. If the partnership 
between parents and school is distorted, the other party often is 
experienced as a threat.  
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The underlying feeling is of being in opposition to each other. In this 
situation, teachers often see the parents as too demanding. On the other 
hand, in this situation parents often experience school staff as a united 
front against them as parents. 
 
On top of that, the attitude of the parents hardened, making 
demands of the school that we couldn’t answer, wanting more 
progress, more results with Tijmen. They found that we were not 
doing enough. More and more, we got the feeling that we had to 
defend ourselves against the parents. (coordinating staff member at 
Tijmen’s school, grade 1) 
 
We often had consultations together. Many people were involved. 
That felt threatening for the parents, especially for the mother. She 
had the feeling that all these people were opposed to her instead of 
being in alliance. That was related to the parents’ expectations. 
Mother had the idea: ‘The school has allowed her in, so the school 
has an obligation.’ (coordinating staff member at Kate’s first regular 
school, grade 1/2) 
 
In this situation, most of the parents report – sometimes with great 
bitterness – that they had the feeling that school staff was not open to the 
parents’ contribution.  
 
Communication is not going well. Actually, it is no communication 
at all. At meetings, it is a monologue of school staff. I am not 
expected to tell what I think or how I handle situations at home. The 
counsellor from special education is asking everyone how things are 
going, however not asking me. (mother of Tijmen, grade 1) 
 
Communication was hard. Every six weeks, there was a large 
meeting with a kind of Soviet committee, with all these people not 
wanting Kate to be there and us trying to optimise her education and 
well-being. They had only one item on the agenda: ‘Go away’. 
(father of Kate commenting on the Kate’s first regular school, grade 
1/2) 
 
Some of the parents report that the distorted relation between parents 
and school was psychologically very demanding. 
Beyond the Standards 279 
 
 
In that period, we didn’t sleep very well. We almost couldn’t endure. 
Actually, my husband was exhausted. I really blame the principal of 
Noa’s first school for the way he treated us. He ignored what it feels 
like to be a parent in such a situation. He even threatened that he 
would try to have my other child removed from the school. (parents 
of Noa reporting about Noa’s first regular school, grade 1/2) 
 
On the other hand, some of the teachers felt that the parents were not 
open for the teachers’ suggestions. 
 
Her father wants to work with her at home. Consequently, we give 
recommendations how to. However, the parents take that as 
criticism. (…) Together, you try to support Dietje. Yet, our 
suggestions are not accepted by the parents. (…) I’m missing 
openness in her parents. These parents are having problems in 
accepting their child’s disability. (headmaster of Dietje’s school, 
grade 3/4) 
 
There were communication problems. The things we brought up 
were not being received. If we discussed the Individual Educational 
Plan, his mother gave almost no reaction. However, at home she 
immediately phoned someone from a parent organization or the 
counsellor from special education. (…) We wanted her to discuss 
matters with us. She found that difficult. She didn’t seem to 
understand that this was hurting our feelings. (coordinating staff 
member at Thomas’ school) 
 
Some of the teachers report that they felt under appreciated by the 
parents.  
 
Sometimes, communication was going in a pleasant way. However, 
at times, I felt I was not being taken very seriously by the parents at 
all. (…) I had the feeling that I was putting a lot of effort in their 
child and that they took that for granted too easily. (classroom 
teacher at Ewout’s first regular school, grade 1/2) 
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Some of the respondents state that, as a result of distorted relations 
between parents and school, important issues were no longer 
communicated. 
 
We started to avoid writing about problems in our reports to the 
parents, because we noticed that parents would punish Dietje at 
home for what had happened at school. (classroom teacher of Dietje, 
grade 3/4). 
The danger is that you start to hide issues that are not going 
well. Consequently, the parents get an unrealistic, too positive 
impression. The parents were not content about how we 
communicated to them. We have learned from that. Now, we do 
write down problems. (headmaster of Dietje’s school, grade 3/4) 
 
On the other hand, some respondents report that unclear communication 
also can be a cause for (further) distortion of the relationship between 
parents and school. 
 
It is very important that parents and school make clear arrangements 
at the outset of the process and that that over time there still is an 
ongoing communication in which mutual expectations are being 
expressed. At Noa’s first school, this trajectory had been forgotten. 
Many issues were not being spoken about. (counsellor from special 
education involved with Noa, in grade 1/2 of the first regular school, 
and in grade 3 and 4 of the second regular school)  
 
In situations in which parents and schools had a different view about the 
child’s placement or about the child’s educational program, some 
teachers tended to assume that the parents’ ideas were only motivated by 
them having problems accepting the disability of their child. In this way, 
these teachers actually deny the possible validity of the parents’ view. 
 
In the beginning, I didn’t notice, but over time I found out that they 
continuously are communicating that I have too high expectations, 
that he is low-functioning and that I should have more patience. Yet, 
the only thing that I wanted for him was to go more often to school. 
He had already been at school for a year and still he was only 
allowed to go there during three mornings a week. I’m well aware 
that his development is very much lagging behind. They don’t need 
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to tell me over and over again. I know that. (mother of Thomas, 
grade 1/2) 
 
These parents have an acceptance problem. That is why they want to 
integrate their child. Yet, to what extent is he educable? 
(coordinating staff member at Tijmen’s school, grade 1) 
 
Some parents report that the relation between parents and school had 
been far from ideal before the emergence of a ‘problematic integration 
situation’. These parents perceive a lack of openness on the teachers’ side 
as a cause for the problems later on. 
 
It could have worked out if there had been more willingness on the 
side of the school, more cooperation, more openness for trying 
suggestions, more openness for information from other parties. 
However, they just didn’t want to. Neither were they open for our 
suggestions as parents. They knew better than the parents. For 
instance, they had no Individual Educational Plan. Then, I gave them 
a model from the school for secondary education where I was 
working as a teacher. However, they refused to do anything with it. 
(father of Lodewijk, grade 3) 
 
Some of the respondents perceive a ‘distorted relation between school 
and parents’ not as a primary cause but rather as a consequence of the 
emerged ‘problematic integration situation’ with the parents 
subsequently resisting the transfer to special education.  
 
We have ended the placement because it was impossible to support 
Dietje’s further development in the context of a regular school. And, 
because confidence between parents and school had been lost. 
However, the latter was a secondary reason. (headmaster of Dietje’s 
school, grade 3/4) 
 
Though, in the view of some of the participants a loss of mutual trust was 
not the primary cause of the emergence of a ‘problematic integration 
situation’, a distorted relation between parents and school did play a 
large role in exacerbating the situation.  
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Parents and school were not really communicating anymore. Both 
were entrenched in their positions of ‘yes, it is’ and ‘no, it is not’. It 
was impossible to move them from those positions. Partly, that was 
a result of a trajectory with many changes in management and 
teaching staff. As a result, communication structure had become 
very unclear. The relation between parents and school was so 
distorted that they were no longer able to cooperate with each other. 
(counsellor from special education involved with Noa, in grade 1/2 
of the first regular school, and in grade 3 and 4 of the second regular 
school) 
 
In contrast, parents and school working together well is reported to have 
been a positive factor in the case of eight of the children. 
 
Communication with Kate’s parents has been fine and pleasant from 
the outset. They come to all meetings. They have their own clear 
contribution and they are listening attentively. From the beginning, 
we have clearly expressed to the parents that we expect them to 
help. We want to work together, in cooperation with the parents. We 
put an agreement on paper. We take a positive line. However, we 
consider it important to write down an agreement. (coordinating 
staff member of Kate’s second regular school, grade 3). 
 
In the interviews, some respondents give advice on how to build positive 
relations between parents and school. A first recommendation, as is 
stated in the preceding quotation, is to make mutual expectations 
explicit. A second advice is to work on creating a positive atmosphere in 
consulting together.  
 
At the new school, you felt the contrast. The first question of 
headmaster number 5 during her first meeting at Kate’s initial school 
was: ‘When do you think the school has exceeded its limits?’ The 
first question of the coordinating staff member during meetings at 
Kate’s second school is: ‘Would everyone please tell what they think 
is going well?’ In that way, difficult issues can be discussed in a 
positive frame. (father of Kate, second regular school, grade 4) 
 
Thirdly, the focus should be on the positive contribution of all parties 
involved. 
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I often tell parents that it is important to ‘play’ teachers, so to speak. 
You have to try to emphasize the positive elements, including the 
positive contributions of the teachers. (counsellor from special 
education involved with Noa, in grade 1/2 of the first regular school, 
and in grade 3 and 4 of the second regular school) 
7.8.13. Relations between professional staff at school 
 
With regard to eight of the children, professional staff not working 
together in a constructive way is reported to have played a role in the 
emergence of a ‘problematic integration situation’. 
 
 In seven out of these eight children, the child eventually was sent away 
from the regular school. In two cases, parents and personal assistants 
working for a special care organization report that, within the school’s 
teaching staff, teachers tended to relate to one another in an unpleasant 
way. As a result, the classroom teacher of the child with Down syndrome 
didn’t feel supported by her colleagues. However, in most cases, 
problems arose because classroom teachers and personal assistants were 
having difficulties in cooperating with each other. 
 
The real bottleneck was the collaboration between the classroom 
teacher and the first personal assistant. The teacher is not a person 
who likes to be advised. This personal assistant had very strong 
views on how to work with Bas. Their opinions clashed. (mother of 
Bas, grade 1) 
In this situation, personal assistants report that they experienced a lack of 
openness on the teachers’ side. 
 
The communication between personal assistants and teachers was 
not going well. The atmosphere was bad. If you tried to discuss 
matters, you got roasted. You were intruding into their territory. (…) 
It has gone wrong because the child was not welcome and because 
the teachers were not open for cooperation with the personal 
assistants. (…) I have worked a couple of weeks at another school. 
Their attitude is totally different. From the moment you enter the 
school, you feel that the teacher is not someone thinking that you are 
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a busybody meddling in her affairs. That teacher is someone who 
says ‘welcome in our classroom, join in the game’. (assistant from a 
special care organization working with Jurjen, grade 3) 
 
On the other hand, in these kind of conflict-situations, teachers often 
think that the personal assistants are presumptuous and that they should 
follow the teachers’ lead. 
 
A personal assistant should not act as if she is a teacher. The first 
personal assistant wanted to do activities with Bas that were way 
beyond his ability. If, as a teacher, I pointed that out, she said ‘you 
want to do it yourself?’ Yet, I’m more competent in assessing what is 
and what is not appropriate for his developmental level. (classroom 
teacher of Bas, grade 1) 
 
Actually, there is great variation both in the extent to which personal 
assistants desire room for their views and in the extent to which 
individual teachers allow them to. 
 
In the third grade, pretty soon irritations arose between assistants 
and teachers. In the teachers’ view, the first assistant was too 
enthusiastic. Teachers treated her in an unpleasant way and ignored 
her. Over time, she couldn’t handle that. Then, a new assistant came 
in. She did what the teachers wanted her to do. To some extent, that 
worked. The assistant did not like the way she was treated either, 
nevertheless she did her job. (father of Jurjen, grade 3) 
 
Finally, with regard to eight of the children, good and respectful 
relationships between assistant(s) and teacher(s) are reported to have 
been a positive factor. 
 
As the professional working in one-to-one situations with Daniel, I 
have regular consultations with the teachers. The classroom teachers 
feel strongly involved. They tell me what they are going to do and 
how Daniel has behaved. I am invited to give suggestions for 
activities Daniel can do during the class program. For instance, I 
advise them to ask him to name the capital cities of the Dutch 
provinces during geography lessons, because he knows these by 
heart. (personal assistant of Daniel, grade 7) 
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7.8.14. The principal’s role 
 
With regard to nine of the children, respondents (mainly parents, 
counsellors from special education and assistants being employed by a 
special care organization and not directly by the regular school) report 
that the headmaster played a negative role in the emergence of a 
‘problematic integration situation’. In seven children, respondents relate 
this directly to a negative attitude of the principal towards inclusion. In 
addition, some respondents blame the headmaster for indifference and 
lack of leadership. 
 
Actually, these two classroom teachers were bossing and the 
principal danced to their piping. The headmaster was a man with a 
lot of talk but little action. (father of Jurjen, grade 3) 
The principal couldn’t be addressed on any issue, because 
he trims his sails to the winds. (personal assistant of Jurjen, grade 3) 
 
In contrast, with regard to at least eleven children, participants state that 
the principal had a positive attitude towards inclusion. With five 
children, respondents explicitly report that the headmaster (sometimes in 
collaboration with a coordinating staff member) played a positive role in 
facilitating inclusion and in giving leadership on this issue to the school 
team. 
7.8.15. The special counsellor’s role 
 
In the case of six children, the parents (and sometimes personal assistants 
from a special care organization too) state that the counsellor from the 
special school had a negative attitude towards inclusion. The parents of 
four of these children view the counsellor’s contribution to have been a 
negative factor. 
 
The counsellor from special education that we had at that time wrote 
reports about Veerle which gave me a stomach ache. These reports 
stimulated the regular school staff to think that Veerle did not 
belong there. The special counsellor was the propagandist of ‘send 
her to the school for Severe Learning Difficulties’. This has an 
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influence on the teachers. They think that she is the expert. (mother 
of Veerle, grade 6) 
 
On the other hand, with regard to at least thirteen children, parents 
report that the special counsellor had a positive attitude towards 
inclusion. With four children, according to parents and teachers, the 
special counsellor played a positive role in facilitating inclusion. 
 
We now have a new special counsellor. She has a much more 
positive way of looking. She does acknowledge problems, however 
she also writes down what you might do about it. She thinks along 
with us and she brings up new suggestions. That is really helpful, 
also in relation to the teachers. (mother of Veerle, grade 7) 
 
The special counsellor has helped us to make a start without us 
panicking. He has helped us to make a plan in manageable steps. At 
the outset, we wanted to tackle too many issues in too many areas. 
He learned us to progress step by step. (coordinating staff member at 
Noa’s second school, grade 4) 
7.8.16. The parents’ role in supporting the child’s 
development 
 
With regard to most of the children in this project, teachers think that the 
parents were highly active in supporting their child’s development at 
home (even too active according to some). However, in five cases, 
teachers report that in their view the parents should have been more 
active in this respect. In three cases, teachers desired more parental 
involvement in training self-help skills, for instance in toilet training. 
With respect to two children, respondents had the feeling that stagnation 
of the child’s development was partly related to insufficient support at 
home in the area of cognitive goals. 
 
When we admitted her to our school, we noticed that Kate had other 
problems, more serious problems so to speak, than the student with 
Down syndrome we had before, with respect to both behaviour and 
motivation. The cause of this, we thought, might have been a 
combination of both too little stimulation at her earlier school and 
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too little developmental support by her parents. The parents never 
had been guided by the earlier school in systematic working with 
their child. Probably, it was the combined effect of Kate’s talents and 
environmental support. (coordinating staff member at Kate’s second 
regular school, grade 3) 
 
Now, Kate is learning. What has been important, in this respect, is 
the wish of the new school – actually they formulated it as a 
prerequisite – that we as parents would go to Scope (a foundation 
that supports parents of children with Down syndrome in working 
at home on developmental goals). They wanted this foundation to 
have a leading role in determining Kate’s learning program. (father 
of Kate, second regular school, grade 4) 
7.8.17. Organizational and practical issues 
 
Under this heading, we reckon four different issues: class size; many 
classmates with special educational needs; many changes in staff; 
problems with organizing the needed extra support. 
 
With regard to eight of the children, respondents state that a large group 
size, at that moment or expected for the next year, was a factor in the 
emergence of a ‘problematic integration situation’ or even in actually 
sending away the child. 
 
We had two parallel grades 3. If these had continued as parallel 
groups 4, there would have been no problem. However, in that case, 
finances would have required us to form a large combination group 
of grades 7 and 8. We were not in favour of combining grade 8 with 
other grades. Consequently, we had to form one very large grade 4 
and a large combination group of grades 3 and 4. The teacher who 
was going to be in charge of this combination group would not have 
managed to have Nelleke on top of that. It is an extra burden on top 
of your regular work. So we had no alternative (but to send away 
Nelleke). (classroom teacher of Nelleke, grade 3) 
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In addition to large group size, in the case of three children, respondents 
report that the teachers experience the presence of many classmates with 
special educational needs as an aggravating factor. 
 
The population of the school has changed with many more problem 
pupils. At the outset, the teachers told us: if it gets too hard, Tijmen 
will be out first, because with him it is apparent. (mother of Tijmen, 
grade 1/2) 
 
The quotations above demonstrate that it is not class size or the presence 
of many classmates with special educational needs per se that moves the 
balance. Regular teachers’ conviction that including the child with Down 
syndrome is not an integral part of their job, but extra work as though 
regular schools are offering this as a favour, makes transfer to special 
education the obvious thing to do if times get rough.  
In addition, certainly not all respondents agree that a large group size 
and the presence of many classmates with special educational needs 
necessarily makes the inclusion of a student with Down syndrome more 
difficult.  
 
It is not dependent on the size or difficulty of the group. I know one 
boy with Down syndrome in a very difficult regular classroom - 26 
students, four with ADHD, and many immigrant children with 
associated language problems – however, that boy is doing fine. 
(personal assistant of Helen, grade 4) 
 
Another organizational issue, reported with at least three children to 
have been a negative factor, is too many changes in staff. 
 
At a certain moment, she was placed with another teacher. That 
worked out well. However, next we had five different temporary 
teachers in a row. Of course, that wasn’t working out. There was no 
continuity in the approach. (…) In addition, at some point, we had to 
deal with three different principals in one year time. (father of Kate, 
telling about Kate’s first school, grade 1/2) 
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A final issue is organizing the needed extra support. Two schools state 
that it was impossible to organize the support that they deemed 
necessary. 
 
He needed full personal assistance and we couldn’t arrange this for 
all school hours. The educational inspection indicated that he should 
go to school for five days a week. His parents wanted that too. We 
tried to put together the pieces. One option was to have more 
assistance in the classroom. However, then you would have many 
different adults entering the classroom. The classroom teacher found 
that hard. Eventually, his parents wanted to have him at school for 
all school hours and we couldn’t get it organized. (coordinating staff 
member of Thomas, grade 1/2) 
 
For the parents, this lead to an untenable arrangement in which they had 
to keep their child at home during many school hours. 
 
In the end, we were offered three mornings and another two 
mornings up till half past ten. An assistant was always present, 
otherwise the teacher didn’t want to do it. Thomas needed some 
assistance. However, assistance for a hundred percent of the time, I 
think that was excessive. I didn’t feel comfortable. I thought there is 
no way forward at this school. (mother of Thomas, grade 1/2) 
 
With another four children, parents report that in their view not enough 
personal assistance was organized for their child and/or that extra 
assistance was offered in an erratic way. 
 
I found that she wasn’t offered enough extra support. Only twice a 
week for thirty minutes, she had remedial teaching. The rest of the 
time, she was in the classroom without any extra support. (father of 
Francine, grade 5) 
 
In the last two years, individual support has been far from ideal. 
Sometimes, she was offered extra individual teaching time outside 
the classroom, but at other weeks it was skipped. There was a lack of 
structure, because they hadn’t assigned this task to one person. That 
has an influence on the child’s behaviour too. (father of Dietje, grade 
3/4) 
290 Chapter 7 
 
 
With regard to at least eleven children, respondents report that an 
adequate amount of extra support was arranged. However, with five of 
these children, coordination between teachers and assistants was poor. In 
addition, in the perspective of the parents of four children, the extra 
support wasn’t used in a constructive way and lead to isolation of the 
child in relation to both peers and classroom teacher. 
 
At the first school, the teacher used the extra assistance only to avoid 
disturbance in the classroom, disturbance from her point of view. 
The assistant did try things, played with Kate and was kind. She did 
what she could. However, she had no expertise in this area. And the 
teacher didn’t concern herself with the question how to teach Kate. 
(father of Kate, telling about Kate’s first school, grade 1/2) 
 
Maybe it could have worked out if the teacher had been more 
involved. However, she left everything to the personal assistant. The 
teacher didn’t have any relationship with Thomas and neither had 
he a bond with her. (mother of Thomas, grade 1/2) 
 
In contrast, in the case of eight children, respondents report that the extra 
support was used adequately, in a way that was not interfering with 
inclusion. 
 
They have organized it like this: four hours a week, an educational 
psychologist works with her individually, mainly on reading and 
writing. In addition, they offer six hours a week personal assistance, 
financed by educational money supplemented by money from the 
Dutch care system. Among other things, she works on teaching Kate 
to write and count, mainly inside the classroom. Her job is to help 
Kate to function as independently as possible within the class. 
(father of Kate, second regular school, grade 4) 
 
There are times that Noa is practicing outside the classroom in a one-
to-one teaching session. However, that is not predominant. 
Sometimes, individual teaching occurs inside the classroom or 
together with a peer. They have a flexible approach. Noa is a full 
member of her group. If she works outside the classroom for some 
time, she still entirely belongs. (counsellor from special education 
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involved with Noa, telling about the Noa’s second regular school, 
grade 4) 
 
7.9. Conclusion  
7.9.1. Child characteristics 
 
The respondents bring up a number of child characteristics that, in their 
opinion, played a role in the emergence of a ‘problematic integration 
situation’. Characteristics that respondents mention relatively often, and 
consider to be important are an - at least perceived - lack of learning 
potential, happiness at school, communication skills and social 
involvement. On the other hand, some characteristics are considered to 
have been a significant factor in just a few of the children. For instance, 
not being fully toilet trained was mentioned in only 5 of the children as a 
problem. However, if with an individual child in this area considerable 
difficulties occurred, it can be decisive in the child being allowed to stay 
in the regular school or not. 
 
Probably, the above mentioned child characteristics are highly relevant 
for three different reasons. Firstly, participants perceive the presence of 
some of these as increasing the teacher’s workload. In particular, this 
applies to perceived behavioural problems, poor communication skills 
interfering with interactions, a lack of independent working skills, and 
the child not being fully toilet trained. In an earlier study, Poulisse (2002) 
linked these aspects to the teachers’ workload too. 
 
Secondly, some of these child characteristics are directly related to the 
process of social inclusion. The presence of both aggressive or autistic-
like behaviours and of poor communication skills can interfere with 
positive interaction with peers. In addition, a lack of learning potential 
might interfere with curricular integration or participating in the usual 
program, resulting in fewer opportunities for shared activities. 
Consequently, the child might be experienced as not fully being part of 
the group, by teachers, peers and by the child itself. In addition, some of 
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the respondents associate the child’s signs of discontent with a lack of 
social inclusion. 
 
Thirdly, some of the respondents doubt whether regular placement meets 
the specific child’s developmental needs. If the child lacks learning 
potential (or at least is perceived in that way), in addition demonstrates 
behaviours that respondents perceive as problematic, and on top of that 
is not able to work independently on his or her own assignments, 
teachers (and sometimes parents as well) might think that the child 
would learn more skills in a special school. In that situation, some 
respondents consider the more socially and practically oriented 
curriculum of a special school as more appropriate. In addition, 
respondents sometimes relate this perceived inappropriateness of the 
regular curriculum to the child’s signs of discontent. Finally, according to 
Poulisse (2002), a lack of learning potential was more often experienced 
as problematic, by teachers and parents, in the children with Down 
syndrome (or other severe learning difficulties) that were on the brim of 
being transferred to a special school than in their counterparts that were 
still successfully included in regular education. 
 
However, in our study, as regards all the problems related to child 
characteristics, respondents often do not agree upon both the seriousness 
of the problems and their primary cause, supporting the conclusion that 
not the factual child characteristics themselves, but the perception of 
these characteristics by others make the difference. These perceptions 
appear to be strongly influenced by differences in vision on inclusion and 
attitudes towards the child. Furthermore, although certain child 
characteristics seem to increase the risk for an early ending of the regular 
school placement, these characteristics are dynamic. Child characteristics 
and environment are mutually influencing each other. This is clearly 
illustrated in the three cases of children who were sent away from their 
first regular school and continued their school career at another regular 
school. In all three cases, the same child was (from the beginning) 
perceived totally differently (and much more positively) at the second 
regular school and each child’s development and behaviour also changed 
for the better in the next months, according to both parents and 
professionals involved. Not only in these three cases, but also in other 
children, respondents report negative or positive spirals. 
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Child characteristics and environmental characteristics are interrelated. If 
we take as an example the topic of ‘independent working skills’, firstly, 
we can see that the child’s current skills in this area are the result of a 
learning process. Consequently, a question is to what extent and in what 
way the child has been supported in this process. In addition, whether at 
a certain moment a lack of independent working skills is problematic 
depends on environmental factors as well, for instance on class size and 
the amount of personal assistance. And last, but not least, expectations 
play a role: How well should the child perform to meet the individual 
teacher’s standards? 
 
As regards other child characteristics as well, the frame of reference of 
respondents appears to be an important factor. For example, parents 
often were more positive about the child’s peer relations than teachers. 
Of course, one could argue that this might be the result of these parents’ 
wishful thinking. However, these differences in perception between 
parents and teachers also might be the result of a different frame of 
reference, the teachers consciously or unconsciously comparing the child 
with peers without a disability, and the parents being relatively satisfied 
with their child’s peer relations, taking into account their child’s 
disabilities. This conclusion is supported by the fact that some of the 
interviewed teachers explicitly state that they had to learn not to measure 
the child’s success in comparison to the minimum standards they applied 
to other children, and that, over time, they learned to notice and 
appreciate much smaller developmental steps. 
 
In the frame of ‘ableism’ (Campbell, 2009), one could argue that the child 
characteristics, as these are derived from the material, are related to a 
particular, often implicit, normative image of ‘a normal student’. Such an 
image exists in the minds of the parents, teachers and other professionals 
involved, and it shapes the larger educational system. Only with such a 
normative image of what a ‘normal student’ should be like, regular 
schools and wider society can accept as true that including a child with 
Down syndrome is not an integral part of the regular school’s mission. 
However, our study shows that, even in the context of the Dutch 
basically non-inclusive educational system, individual schools and 
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parents can challenge this confined images and can learn to act beyond a 
standard educational approach. 
7.9.2. Environmental characteristics 
 
In addition to child characteristics, the respondents raise a number of 
environmental characteristics that, in their opinion, in different 
combinations played a role in the emergence of a ‘problematic integration 
situation’. Most important are: the school vision on inclusion and staff 
attitude, the teachers’ feeling of effectiveness and success, partnership 
between parents and school, and relations between professional staff at 
school. 
 
In almost all interviews, staff attitude and school vision on inclusion are 
put forward, both as a negative and as a positive factor. It is more often 
reported by parents, counsellors from special education and personal 
assistants working for a special care organization as a negative factor that 
played a role in the emergence of a ‘problematic integration situation’, 
than by regular teachers and other staff members of the regular school. 
Parents and counsellors/assistants from outside the school often are 
convinced that differences in school vision on inclusion are decisive for 
the child being allowed to continue at the regular school or not and for 
answering arising challenges. 
 
We would argue that school vision and staff attitude is highly relevant 
for three different reasons. Firstly, in the absence of a vision on the 
importance of inclusion, the moment problems arise, regular schools will 
be more likely to consider transfer to a special school. In addition to a 
strong commitment to inclusion, attitudinal aspects that are supportive in 
finding solutions, as these can be derived from the interviews, are: the 
teachers’ willingness to think beyond a ‘standard educational approach’ 
and therefore a willingness to reflect on their own behaviour as a teacher, 
openness for consulting together and for advice, creativity and flexibility, 
and a positive attitude towards the child, i.e. believing in the child’s 
potential. In a recent Belgium study of Mortier, Hunt, Leroy, van de 
Putte, and van Hove (2010), parents, teachers and other professionals, 
who worked as communities of practice, designing support plans for the 
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inclusion of three students with intellectual disabilities in general 
education classrooms, identified identical attitudinal aspects to be crucial 
in creating real chances for inclusion. 
 
Secondly, a related aspect is the way teachers define successful 
integration. What criteria do they apply? To what extent is the child 
allowed to be different from his or her classmates? What is the implicit 
normative image? According to Poulisse (2002), there were not many 
differences in vision and attitude between regular schools that 
transferred their student with Down syndrome (or another SLD) to a 
special school and regular schools that continued integrating the child. 
However, interestingly, one difference stood out: in the schools that sent 
away the student, more often the teachers could not accept the fact that 
the child worked on another (‘cognitive easier’) program than his or her 
peers. In our study, the teachers’ standard not always was the typical 
peer. Sometimes, the child was compared with another more able child 
with Down syndrome who had been at the school before. Or, for some of 
the teachers, a child’s high need for personal assistance was incompatible 
with their vision on inclusion. 
 
Thirdly, the teachers’ vision on inclusion and staff attitude can shape the 
way teachers perceive the child and treat him or her. According to some 
of the parents and counsellors/assistants from outside the school, some 
teachers were treating the child too much as not belonging to the group, 
continuously emphasizing that the child is different, or leaving all 
responsibility for the child to a personal assistant, and in this way 
negatively influencing the response of the peer group towards the child. 
In the literature on inclusive education (for instance in: Biklen, 1985, 1992; 
Byers, 1998; Martin, Jorgensen, & Klein, 1998; Thomas et al., 1998; 
Westwood, 1997), it is stressed that, with respect to the way the child 
with a disability is treated, the teacher is a role model. A study by 
Vaughn and Schumm (1996) demonstrated that, in regular classrooms, in 
general, children with specific learning difficulties had a lower 
sociometric status than their peers. However, they turned out to have an 
equal sociometric status as peers, if they were in regular classrooms with 
teachers who, according to the principal and in their own view, had a 
positive attitude towards students with specific learning difficulties. 
Observations showed that these teachers had a keen eye for using praise 
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for all children, encouraged children to help each other, made more often 
use of cooperative teaching arrangements, and directly intervened if 
children made condescending remarks. As regards students with Down 
syndrome, both Kliewer (1998a, 1998b) and Rietveld (2002) highlight the 
consequences of the way staff conceptualises disability. Kliewer explored 
the (pre)school literacy experience of 10 students with Down syndrome. 
In schools that used a definition of literacy that was more in line with a 
social model of disability, i.e. literacy as the construction of shared 
meaning in specific contexts instead of literacy as a hierarchy of sub-
skills, during the school day, there were more opportunities for 
participation and for demonstrating friendship. Rietveld carried out an 
in-depth study of the experiences of four boys, two with Down syndrome 
and two typically developing, during their transition from preschool to 
school. Inclusion or exclusion turned out not to be within-child 
characteristics, but largely dependent on the context, both for the 
children with and without Down syndrome, demonstrated by the huge 
changes in the extent of inclusion between the preschool and school 
setting for two of the boys. Successful outcomes of inclusion were 
associated with schools embracing at all levels a social model of 
disability, that focuses on the context and sees disability as a part of, not 
distinct from that context. In our research, the significance of school 
vision and staff attitude in this respect is most clearly corroborated by the 
huge change in social inclusion of the three children who continued their 
school career at a second regular school. 
 
However, a teacher’s vision on inclusion should not be seen as a fixed 
attribute. Some respondents explicitly tell that their vision has changed 
by reflecting on their own ideas. In addition, the teacher’s experience in 
including a particular child can have an influence on his or her vision and 
attitude. Sometimes, a negative spiral emerged (with on the one hand 
increasing behavioural problems in the child and on the other hand 
growing frustration in the teachers). Sometimes, a positive spiral 
emerged (in which teachers’ self-confidence and joy was increasing as a 
result of growing success in guiding the child). We would argue that the 
teachers’ feeling of effectiveness and success in relation to the child 
concerned is a decisive factor in the child being allowed to continue at the 
regular school or not. It is plausible that the chances of success in 
supporting a child with Down syndrome are increased if teachers have 
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feasible targets. It is a bit of a paradox: with children with Down 
syndrome, believing in the child’s long-term potential for learning 
demands that, as a teacher, you learn to think in and value very small 
short-term developmental steps. 
 
The interviews with parents, teachers, and counsellors/assistants suggest 
that dysfunctional relationships between parents and school, but also 
distorted relations between the various professionals working within the 
school, are important factors in determining whether a child will succeed 
or not at a certain regular school. More than about vision and staff 
attitude, there is consensus about the relevance of this topic between 
parents and counsellors/assistants from outside the school on the one 
hand and teachers and staff members from within the school on the other 
hand. In addition, both factors appear to be strongly associated with 
different outcomes: either eventually being sent away, or still continuing 
at the same school. In the study of Poulisse (2002), too, a distorted 
relation between parents and school was more often found in the 
children that were on the brim of being transferred to a special school 
than in their counterparts that were still successfully included in regular 
education.  
 
Dysfunctional relationships between parents and school, and/or between 
professionals involved, can both be a cause for the emergence of a 
‘problematic integration situation’, and be a consequence of an emerged 
‘problematic integration situation’ with the parents subsequently 
resisting the transfer to special education. However, even if a distorted 
relation between parents and school was not the primary cause of a 
‘problematic integration situation’, subsequently, it will play a large role 
in exacerbating the situation. In addition, both parents and school 
working together well, and good relationships between assistant(s) and 
teacher(s), is reported to have been a positive factor in finding solutions. 
In the light of this importance of good relationships of all stakeholders, 
facilitating working together as equal members of a team might be an 
effective strategy for supporting inclusion. Mortier et al. (2010) 
demonstrate that starting up parents and professionals to work as 
communities of practice, designing support plans for included students 
with ID together, produces solutions that the stakeholders describe as 
practical, flexible and coming from themselves. 
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Finally, without denying that practical and organizational aspects, such 
as class size and the amount of personal assistance, can have a 
considerable influence, in particular on the teachers’ workload, in our 
study, these factors were certainly not all decisive in the child being 
allowed to stay in a particular regular school or not.There was no 
difference between average class size between these two outcomes. Some 
children who were sent away were in relatively small classes, and some 
children who were allowed to stay were in large classes. With some of 
the children not enough personal assistance, and/or extra assistance 
offered in an erratic way, probably played a role in the ending of their 
regular school career. However, an adequate amount of extra support is 
no guarantee for successful inclusion. Sometimes, coordination between 
teachers and assistants was poor. Sometimes, the extra support was not 
used in a constructive way and lead to isolation of the child in relation to 
both peers and classroom teacher. For inclusion to succeed, it is 
important that not only the assistant but also the classroom teacher feels 
responsible for the child, and that peer interactions are supported.  
7.9.3. Concluding remarks 
 
Summarizing, from this study three main conclusions can be derived. 
Firstly, although certain child characteristics (particularly an - at least 
perceived - lack of learning potential, happiness at school, 
communication skills and social involvement) increase the risk for an 
early ending of the regular school placement, these characteristics are 
dynamic. Child characteristics and environment are mutually influencing 
each other. Moreover, not the factual child characteristics themselves, but 
the perception of these characteristics by others make the difference. This 
is clearly illustrated in the three cases of children who were sent away 
from their first regular school and continued their school career at 
another regular school. In all three cases the same child was (from the 
beginning) perceived totally differently (and much more positively) at 
the second regular school and each child’s development and behaviour 
also changed for the better in the next months.  
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Secondly, according to parents, counsellors from special education and 
personals assistants from special care organizations, differences in staff 
attitude and school vision on inclusion, and according to parents as well 
as counsellors, assistants and regular teachers, the way teachers, 
assistants, counsellors and parents manage to work together all 
determine whether a child will succeed or not at a certain regular school. 
This is in contrast with the aforementioned Dutch study of Poulisse 
(2002), who concludes that it is mainly child characteristics that make the 
difference in succeeding or not in regular education. In less scientific, 
more plain words: many of the parents in our study are convinced that 
schools which are positive about inclusion and work in good partnership 
with parents can provide inclusive education for very challenging 
children.  
 
Thirdly, as a consequence of the dynamic nature of the inclusion process, 
success at one point in time is no guarantee that the regular placement 
will not fail later. It is, as Poulisse defines it, a delicate balance.  
 
However, a strong commitment to inclusion, a willingness to think 
beyond a standard educational approach, and parents and school 
working together as equal members of a team, are factors that exert 
considerable influence on this balance.  
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Reading is one of the most powerful ways of helping children with Down 
syndrome to overcome their speech, language and cognitive delays. 
 
(Sue Buckley, The significance of early reading for children with Down 
syndrome. Down Syndrome News and Update 2002;2(1), 1.) 
.
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8.1. Methodological discussion 
 
In this section, the methodological limitations and strengths of each of 
the studies will be discussed. 
8.1.1. Study 1 - The theory-based demographic model  
 
Estimates of birth prevalence 
In the first study “Assessment of Prevalence of Persons with Down Syndrome: 
A Theory-based Demographic Model” (Chapter 2), the estimates of birth 
prevalence are not based on counts of live births of children with Down 
syndrome, but are estimated according to maternal age distribution in 
the general population, Down syndrome–specific maternal age–related 
chances, number of selective abortions and a correction factor for natural 
loss. However, these variables, as specified in this model, can estimate 
prevalence of Down syndrome fairly accurately. In estimating natural 
birth prevalence, the model for maternal age–specific risk for Down 
syndrome was used as developed by Morris, Mutton, and Alberman 
(2002). Their model is the most recent one and is based on a large dataset 
with a high level of ascertainment (Morris, Wald, Mutton, & Alberman, 
2003). However, predicted birth prevalence (and thus population 
prevalence too) would be 5 to 11.5% higher if one of the other recent 
models for maternal age–specific risk for Down syndrome had been used 
(Morris et al., 2003; Bray, Wright, Davies, & Hook, 1998; Hecht & Hook, 
1996). 
 
Estimates of population prevalence 
In regard to population prevalence, the accuracy of predictions is 
dependent on an accurate model for mortality. In this study, a model was 
developed in which 10-year-survival rates have been gradually 
increasing during the twentieth century. Perhaps in reality these changes 
were more intermittent, like it was modelled for the early 1990s.  
 
Furthermore, in the context of building the model, in estimating the 
relation between year of birth and survival, certain choices were made: 
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 Two different kind of studies were included, i.e. both studies in 
which the survival of a group of children was followed over time 
and studies in which we estimated survival on basis of the 
population prevalence of a certain age group in a study in 
combination with the birth prevalence of the people in this age 
group as this can be estimated on basis of the theoretical model. 
 If the authors of a study did not specify this, it was assumed that 
the survival rate mentioned in the study applied to the most 
recent year of birth in the study, as some researchers report 
higher under-registration of neonatal mortality in Down 
syndrome in the beginning of their research period. 
 The relation between year of birth and 1-, 5-, and 10- year 
survival was estimated using the non-parametric SPSS LOESS 
function. 
Leaving out the second kind of studies appears to lead to a more 
optimistic estimation of survival in the period 1955-1980, with a more 
rapid improvement in the early years of this period. If one uses, instead 
of the most recent year, the middle year of the study period as the value 
for the year of birth in the different studies, this leads to a (slightly) 
higher estimate of population prevalence, too. Finally, using another 
mathematical function can alter the estimates to some extent.  
 
Interestingly, in a very recent study, Wu and Morris (2013) replicated the 
current approach for England/Wales in 2011, making different choices, 
i.e. building their model without the second kind of studies, taking the 
middle year as value, and using a logistic function to estimate the 
relation between survival and year of birth. This led to an estimate of 
population prevalence that is indeed slightly higher, i.e. 11% higher than 
the estimate in our study. Most of the difference can be accounted for by 
a higher estimation by Wu and Morris of the number of people with 
Down syndrome between 41 and 55 years of age (year of birth 1956-
1970). Their estimates for this age group were 29% higher than the 
estimates in the current model. The main reason for this difference is that 
Wu and Morris left out the second kind of studies from their pool. Their 
estimates of the number of people with Down syndrome under 20 years 
of age are almost identical to ours. In the other age groups (21-40; and 
>55), their estimates are slightly higher (9% and 10%). 
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Furthermore, in the theory-based model, the same survival curve after 10 
years of age was used from 1955 onwards (both in our study and in the 
study of Wu and Morris), whereas survival above ten years of age might 
have increased in recent years, as for instance a recent American study of 
Kucik et al. (2012) suggests for people with Down syndrome of 10 to 20 
years of age born after 1983. However, as the modelled survival in this 
age group was already relatively high, this improvement in survival only 
has marginal effect on predicted actual population prevalence.  
 
Estimates of future prevalence 
As regards future population prevalence, improvements in survival of 
children and adults up to the age of around 45 will have only small 
effects on the estimates, as survival in this group is already relatively 
high. In the age range 45+, the theory-based model predicts mortality 
rates in accordance with recent empirical findings of Coppus et al. (2006). 
However, there might be improvement of survival in this age group in 
most recent years and in future years. Nowadays, many persons with 
Down syndrome die between 50 and 60 years of age. If medical 
advancement would change this, the model certainly needs adjustment, 
especially for the number of persons above 40 years of age. 
 
It must be understood that future development of population prevalence 
is largely dependent on the development of birth prevalence. Birth 
prevalence itself is largely dependent on how many pregnant women 
will make use of prenatal screening, testing and selective abortion. If, in 
contrast with the assumptions, this would increase to a large extent, the 
model needs to be adjusted. In the U.S. since October of 2011, non-
invasive prenatal screening (NIPS) using cell-free DNA has been 
commercially available, offering expectant women the option to 
determine with near 99% sensitivity and specificity whether their foetus 
might have Down syndrome or other genetic conditions (Palomaki et al., 
2012; Bianchi et al., 2012; Norton et al., 2012; Zimmermann et al., 2012). It 
can be expected that this new technique will also become available in the 
Netherlands and other countries in coming years. As a result, many more 
cases of Down syndrome may be detected prenatally, and many more 
pregnancies may subsequently be selectively terminated. The effect, 
however, will depend on the choices of pregnant women in those 
countries and can be culturally specific. 
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Validation of the model 
Constructing and validating a theory–based model is an inductive task 
with many methodological challenges and assumptions. Important 
variables have to be defined and selected, and the model outcomes have 
to be externally validated with empirical outcomes.  
 
Some of the empirical datasets in the validation process were actually 
also used in developing the model. Comparison of the modelled 
outcomes with these data should not be considered to be a truly external 
validation, but rather only show a goodness of fit. However, most of the 
comparisons can be considered to be genuinely external validations. 
Detailed information on which comparisons can be considered to be 
genuinely external validations and which not can be found in Chapter 2.  
 
The model shows a good fit with historical empirical research, notably 
four UK and two Irish population prevalence studies and eight birth 
prevalence studies. The largest and most recent complete population 
study dates from 1987 and was conducted in the UK (Steele & Stratford, 
1995). The current model has a very good fit with these data. In 
comparison with the current model, the alternative model of Wu and 
Morris shows a less good fit, as the number of people with Down 
syndrome in the age groups between 15-34 years of age (corresponding 
years of birth are 1953-1972) are estimated by Wu and Morris at a 33% 
higher level than found in this empirical material (whereas in this age 
group the current model estimates are only 3% higher than the counts). 
Though it is very well possible that the empirical material of Steele and 
Stratford suffers from under-ascertainment, it is unlikely that this would 
affect the age groups between 15-34 years more than older and younger 
people. It appears more likely that the model of Wu and Morris 
overestimates the survival in people with Down syndrome from these 
years of birth. Comparison of the predictions of the current model and 
the model of Wu and Morris with earlier counts of Stratford and Steele 
(1985) in a smaller UK-sample as of 1982 reveals the same pattern. The 
model of Wu and Morris appears to overestimate survival for the years of 
birth from the mid-1950s to the early 1970s. 
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In regard to population prevalence, the most recent empirical study for 
validating the present theory-based model is over 20 years old. More 
recent complete studies in Down syndrome population prevalence from 
the three countries are lacking. However, it proved possible to make a 
comparison with three recent Dutch studies with more limited samples. 
Their results are in good accordance with the model. 
 
Prognostic validity 
The best way of assessing the prognostic validity of the model would be 
a comparison with future empirical data. It is important to note that the 
present model is a dynamic model. It can and has to be adapted to 
changes in future demographic trends.  
 
We quantified the uncertainties in the future predictions by constructing 
a minimum and a maximum variant. In a minimum variant, maternal age 
does not rise in the next decades, and the reduction percentage due to 
selective terminations in the Netherlands increases to 50% instead of 40%, 
i.e. for every 100 children that would have been born absent selective 
terminations, 50 (in stead of 60) are actual live births. This variant leads 
to a birth prevalence in the next decennia that is 17% lower than assumed 
in the original model and to an estimation of population prevalence that, 
in comparison with the original model, is 6% lower in 2030 (6.7 per 10,000 
instead of 7.1). In a maximum variant, maternal age increases, while the 
reduction percentage for women above the age of 35 and this percentage 
for women below age 35 stay constant. Actually, this has been more or 
less the situation in the Netherlands from the early 1990s until at least 
2003. The resulting increase in actual birth prevalence has been on 
average 0.2 per 10,000 per year. We could assume this trend to continue 
in next decades, starting with an actual birth prevalence of around 14 in 
2005 until in 2030 a peak value is reached of 19. This variant leads to an 
estimation of population prevalence that, in comparison with the original 
model, is 14% higher in 2030 (8.1 per 10,000 instead of 7.1).  
 
However, the introduction of non-invasive prenatal screening might lead 
to a situation with higher reduction percentages than is currently 
modelled in the minimum variant. 
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Strengths and limitations 
The theory-based model is not directly applicable to every country. In 
assessing Down syndrome birth prevalence rates, it is necessary to collect 
valid historical statistical information on maternal age births data in the 
general population and data on selective terminations of Down 
syndrome pregnancies. In assessing Down syndrome population 
prevalence rates, historical and regional differences in infant mortality 
rates, with corresponding effects on Down syndrome survival, have to be 
taken into account, especially in regard to countries with a less well-
developed medical system and more poverty. The mortality rates in the 
present model are based on studies from developed countries. Down 
syndrome population prevalence in a less developed country can only be 
estimated if valid information on Down syndrome survival in the 
relevant country is available.  
 
The most important strengths of our modelling method are (1) the fact 
that it can provide supplementary data on Down syndrome prevalence in 
situations with a clear lack of empirical material and (2) it can be used to 
predict long-term developments and make comparisons between 
different countries. The most important limitations are (1) the necessity of 
valid data on maternal age at birth in the general population and valid 
data on selective abortions and (2) the fact that the survival curves need 
adjustment for the model to be applied to countries with a less well-
developed medical system and more poverty.  
 
Finally, demographic modelling can provide estimates of birth 
prevalence and population prevalence. However, a well-functioning 
national registration system of births and deaths of people with 
disabilities would be preferable. Yet, even if a country would have such a 
national registration system, the demographic model can be considered 
to be of complementary worth, as it can be used to check the extent of 
ascertainment of such a national program.  
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8.1.2. Study 2 - Estimating birth prevalence on basis 
of cytogenetic data  
 
For the second study “Changes in Yearly Birth Prevalence Rates of Children 
with Down Syndrome in the Period 1986–2007 in the Netherlands” (Chapter 
3), we assumed that in recent years almost every baby with clinical 
features suggesting Down syndrome will receive a cytogenetic 
examination. In their studies on England and Wales, Morris and 
colleagues have demonstrated that Down syndrome birth prevalence 
rates based on data from cytogenetic centres are highly valid indeed 
(Morris & Alberman, 2009; Morris et al., 2002; Savva & Morris, 2009). It is 
reasonable to expect this to be the case for the Netherlands too. 
 
In constructing national figures of birth prevalence, a serious limitation in 
the present study has been the need to extrapolate on the basis of full 
data from only five out of the eight cytogenetic centres. In doing so, we 
assumed that the child/adult ratio of diagnoses in the non-cooperating 
centres (from which only the total number of diagnoses per calendar year 
were known) was similar to that in the five participating centres. We 
checked this assumption in two different ways. First, we estimated the 
proportion of (postnatally diagnosed) Down syndrome live births in the 
regions being served by the five cooperating centres by making use of the 
theoretical model (Chapter 2), using as input maternal age distribution in 
these regions and the number of prenatal diagnoses of foetuses with 
Down syndrome, as registered by the WPDT for these regions. The 
estimated proportion was almost similar to the proportion that one 
would expect if there were no differences between the child/adult ratio 
between participating and non-participating centres. Second, we 
estimated the proportion of children with Down syndrome (year of birth 
1991-2004) in the database of the Dutch Down Syndrome Foundation 
(SDS) that live in the area served by the five cooperating centres. This 
estimate turned out to be almost identical to the estimate on basis of what 
one would expect if there were no differences between the child/adult 
ratio between participating and non-participating centres. This confirms 
our assumption that the child/adult ratio of diagnoses in cooperating 
and non-cooperating centres is similar. 
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Comparing the results of this study with the estimates on basis of the 
theoretical model (Chapter 2) reveals a small difference, suggesting the 
theoretical model produces a slight underestimation. Model predictions 
were on average 4% lower than the estimates based on cytogenetic 
counts. However, the differences between both methods are relatively 
small, and the time trend in birth prevalence rates is clearly similar in 
both approaches. 
 
Not only does this study confirm the findings of the theory-based model 
(Chapter 2) as regards birth prevalence, but it also expands these results 
in narrowing down the 95% confidence intervals for the years 1991-2004. 
On the basis of the theoretical model, birth prevalence figures within the 
95% confidence interval for this period can deviate from the model 
predictions by plus or minus 14-17% on a yearly basis, as a result of 
chance fluctuations. The centre-based approach leads to much narrower 
confidence intervals, because of the relatively small proportion of child 
diagnoses that had to be inferred. Under the condition that we accept the 
hypothesis that there is no systematic difference in the ratio of 
child/adult diagnoses in cooperating versus non-cooperating centres, 
95% confidence intervals narrow down to less than plus or minus 6% of 
the estimated annual birth prevalence figures for the period 1991-2000 
and less than plus or minus 3% for the period 2001-2004.  
 
A serious limitation in the present study has been the need to extrapolate 
on the basis of full data from only five out of the eight cytogenetic 
centres. A study including all centres would be desirable. 
8.1.3. Study 3 - Estimating number and percentage in 
regular education 
 
In “A Quantitative Assessment of Educational Integration of Students with 
Down Syndrome in the Netherlands” (Chapter 4), for the period 1984-2011, 
the number of children with Down syndrome entering regular education 
and the percentage of children still in regular education after one to 
seven years were estimated on basis of random stratified samples from 
the database of the Dutch Down Syndrome Foundation. The database of 
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the Dutch Down Syndrome Foundation is highly representative for all 
children with Down syndrome from the year of birth 1986 onwards (de 
Graaf et al., 2010, 2011).  
 
The choice has been made to approach samples of parents by telephone, 
instead of approaching all parents from the database by a letter. By using 
the first method, a very high response could be attained: 254 out of 259 
parents with children from the years of birth 1993-2000, and all 92 
parents with children from the years of birth 1987-88, were willing to 
answer the questions about their child’s school history. If we had used 
the second method, it is highly probable that response rates would have 
been much lower. Self-selection would have occurred, and the resulting 
sample would probably have been less representative. 
 
The samples are representative for parents in the database of the Dutch 
Down Syndrome Foundation. However, the Foundation’s database might 
contain a selection of cases in favour of inclusive education, since the 
Foundation is a strong proponent of inclusion. There is no direct 
information available on children of parents who never made any contact 
with the Foundation. This concerns approximately 20% of the 1993-2000 
cohort and 27% of the 1987-88 cohort. In analysing the Foundation’s 
database, de Graaf (2010) concludes that, in the primary school age range, 
only 5% consisted of parents from non-Western ethnic minority groups. 
Weijerman et al. (2008), studying children with Down syndrome 
registered by the Dutch Paediatric Surveillance Unit in 2003, reports 20% 
from ethnic (non-Western) minority groups. Thus, the group of parents 
unknown by the Foundation consists for a large part of parents from non-
Western ethnic minority groups. It is unlikely that these children are in 
regular education, as in the Netherlands parents have to negotiate such a 
placement entirely by themselves. However, this is an assumption, as 
information on these parents is lacking. 
 
The hypothesis that children not in the Foundation’s database never were 
in regular education leads to the most conservative estimation of the 
numbers in regular education – a minimum variant. Alternatively, in a 
maximum variant, there would be no difference between children not in 
and those in the database. In an intermediate variant, the percentage of 
children not in the database entering regular schools is half the 
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corresponding percentage of those in the database. Estimations were 
made for all three variants. 
 
Validity of the model was examined by comparison of the model-based 
estimations of numbers and percentages in regular education with 
relevant available empirical data from the Dutch Ministry of Education 
and from Dutch special schools. The minimum variant clearly showed 
the best fit with available empirical data from these other sources.  
 
A serious limitation of this study is the fact that children with Down 
syndrome of parents from non-Western ethnic minority groups are 
underrepresented in the Foundation’s database. A study in which 
specifically would be attempted to find out more about these parents’ 
experiences is recommended. Such a study would be possible if 
cooperation could be found with paediatricians in the Netherlands, as the 
results of the Dutch Paediatric Surveillance Unit demonstrate that these 
parents do consult paediatricians. 
8.1.4. Study 4 - Systematic review of studies on the 
effects of regular school placement 
 
Study 4, “Effects of Regular versus Special School Placement on Students with 
Down Syndrome: A Systematic Review of Studies” (Chapter 5) provides a 
systematic review of studies on the effects of school placement of 
students with Down syndrome.  
 
To avoid publication bias we included not only studies published in 
scientific journals, but also studies published as book, conference paper, 
PhD or master's thesis. To reach a complete overview of studies on this 
issue over the period 1970-2010, a literature search was conducted in 
Picarta, Google, Medline, ERIC and Science Direct, using different 
combinations of relevant entries (Down syndrome, trisomy-21, 
integration, inclusion, inclusive, education, disability, school; and also 
equivalents in Dutch, German and French). To get an even broader view, 
beyond these language boundaries, a request for relevant research 
reports was sent out on the mailing list of the member organisations of 
the European Down Syndrome Organisation (EDSA). In this way, it was 
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possible to reach board members of more than 40 syndrome specific 
European organisations in more than 25 countries. However, this yielded 
response only from Germany, France, Poland, Belgium, Italy and Malta. 
Subsequently, in addition to the request to the European Down 
syndrome Organisation, another literature search was conducted in 
Google with combinations of the afore mentioned entries, but now in 
Italian, Portuguese, Spanish, Norwegian, Swedish, Danish and Greek. 
The literature search yielded 133 potentially relevant educational studies 
on students with Down syndrome from 23 different countries. This total 
of 133 potentially relevant studies contained 31 comparative studies from 
8 different countries and 102 non-comparative studies from 23 different 
countries. 
 
We included all studies in which a comparison was made in 
developmental outcomes or in social functioning between regularly and 
specially placed students with Down syndrome, excluding only one 
study, as in that specific study the comparison was limited to only two 
children. We also included comparative studies in which children with 
Down syndrome formed a substantial subgroup of a mixed research 
population. However, the latter were only included if the researchers 
presented their results separately for pupils with and without Down 
syndrome, or if they had checked that their results were not different for 
pupils with and without Down syndrome, or if a vast majority of the 
children in the study had Down syndrome. The resulting exclusion of 
five comparative studies will not have changed the comparison between 
students with Down syndrome in regular versus special settings, as only 
very few comparative studies were excluded, and moreover, in these 
excluded (mixed population or ‘n=2’) studies, it would have been 
impossible to draw any Down syndrome specific conclusions.  
 
In addition, studies without a direct comparison between placements 
were included if in the study the acceptance of regularly placed children 
with Down syndrome by their classmates was evaluated, with the 
exception of: 1) single case studies; 2) studies targeted at investigating 
ways of social support in the regular school, but not actually evaluating 
the extent of acceptance by peers in any systematic way; 3) studies 
measuring attitudes of children in mainstream schools towards children 
with Down syndrome in general, however without them having any 
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actual classroom contact with children with Down syndrome. These 
exclusion criteria led to relatively many excluded non-comparative 
studies. However, most of these studies had no information on the extent 
of acceptance by classmates, or these were single-case studies whose 
results might be idiosyncratic. 
 
Applying the exclusion criteria, the total number of included studies was 
reduced to 53 from 12 different countries, with 26 comparative studies 
from 6 different countries (Argentina, Australia, Ireland, the Netherlands, 
UK, USA) and 27 non-comparative studies from 11 different countries 
(Australia, Colombia, Guatemala, Ireland, Italy, the Netherlands, New 
Zealand, Norway, South Africa, UK, USA). Consequently, bearing in 
mind that four decades of international research in 11 different languages 
were reviewed, the picture that emerges is the relative scarcity of studies 
on the topic.  
 
The evidence found in this 40-year period of research is limited to twelve 
different countries from very different parts of the globe (five European 
countries, three South American countries, Australia, New Zealand, USA, 
and South Africa), or, regarding only comparative studies, to only six 
countries (Argentina, Australia, Ireland, the Netherlands, UK, USA). 
Consequently, in this review, studies from African countries are 
underrepresented, and studies from Asian countries and from Eastern 
European countries are absent.  
 
In most countries, special schools for children with Down syndrome will 
be characterised by small classes. Alongside a teacher, classroom 
assistance is employed. Some opportunities for physical and/or speech 
and language therapy during school hours are provided. In comparison 
with regular education, more focus is on practical and social skill 
acquisition. In most countries, regular schooling for pupils with Down 
syndrome will mean education in a regular classroom with individual 
support to some extent. The results of this review might not be 
generalizable to countries in which the educational resources for 
specially and regularly placed students with Down syndrome are very 
different from this situation, for instance in countries with much more 
poverty, very large regular classes and no system of providing extra 
assistance to students with disabilities in regular education. In addition, 
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the results will probably not be generalizable to countries in which there 
are more negative attitudes in society towards people with Down 
syndrome or other disabilities. 
 
As regards the beneficial effect of regular schooling on, particularly, 
academic and language development of children with Down syndrome, 
despite cultural, organisational and educational differences between the 
countries in this review, the findings of the studies converge to a 
considerable extent. This suggests that, even with these differences, there 
are sufficient similarities in the organisation and curriculum of special 
schools for children with Down syndrome and in the support of regularly 
placed pupils with Down syndrome over time and between different 
countries - at least between the countries from which the studies are 
derived - to make a review of research a sensible enterprise. 
 
It is important to mention the fact that in research on the effect of school 
placement, IQ and/or mental age usually are conceptualised as 
independent variables, i.e. control variables in determining the effect of 
placement on development, and not as dependent variables. However, it 
is conceivable that intelligence, aside of being a factor in determining 
placement, itself also might be directly influenced by school experience. 
In that case, cross-sectional studies in which IQ and/or mental age are 
used as control variables might underestimate the positive effect of 
regular placement on academic and language development. There is a 
need for more longitudinal research, following-up representative groups 
of children with Down syndrome throughout their school career, not 
only repeatedly measuring their skills, but also their mental age at 
different chronological ages.  
 
Our review shows considerable advantages of regular school placement 
for language and academic development. However, it is important to 
note that only a very limited amount of research has been done on the 
reasons why regular school placement, i.e. education in a regular 
classroom with individual support to some extent, leads to better 
language and academic skills in children with Down syndrome.  
 
We would suggest that future research should focus on understanding 
which mechanisms have an impact on developmental outcomes in Down 
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syndrome. Important issues for research would be the influence of 
teachers’ attitudes and expectations, the use of instructional time, content 
of curriculum, management of behaviour, didactics, and the way peers 
influence developmental outcomes. If we would have a better 
understanding of how regular placement in general stimulates language 
and academic development in Down syndrome, we could use this 
knowledge to improve educational approaches, both in regular and 
special schools. 
8.1.5. Study 5 - Effects of regular school on academics 
in Down syndrome 
 
In “More Academics in Regular Schools? The Effect of Regular versus Special 
School Placement on Academic Skills in Dutch Primary School Students with 
Down Syndrome” (Chapter 6), the results are presented of a study of 
parent questionnaires. A random sample of parents was approached 
from the database of the Dutch Down Syndrome Foundation, which is 
highly representative for all children with Down syndrome from the year 
of birth 1986 onwards (de Graaf et al., 2010, 2011). However, there 
appears to be some underrepresentation of ethnic (non-Western) 
minority groups in this database (see paragraph 8.1.3).  
 
In 2006, a stratified random sample of 160 parents with children with 
Down syndrome attending school from the years of birth 1993-2000 (10 
boys and 10 girls from each year), were drawn from this database and 
were requested to complete an extensive questionnaire. The response rate 
was 76 percent (121 parents of 67 regularly and 54 specially placed 
children). The 24% of persons with non-response (n=39) were addressed 
by telephone. Thirty-five of them were willing to be interviewed (90%) 
with a short questionnaire about their child’s school history and their 
child’s reading abilities. Compared with the respondents (76%), the 
(initial) non-respondents had older children and more often children in a 
special school. However, the reading abilities of children of the non-
respondents were identical to those of the children of the respondents 
with the same age and the same school history. This last finding implies 
that the non-response does not change the comparison between regularly 
and specially placed children. In general, we can conclude that the 
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sample is representative for the population of students with Down 
syndrome in primary school in the Netherlands. However, there is some 
underrepresentation of ethnic (non-Western) minority groups in this 
sample. 
 
A main methodological issue in this study is whether the data on the 
child’s development derived from questionnaires can be interpreted as 
more than subjective perceptions of parents. These perceptions might be 
too positive, as a result of wishful thinking. However, in a pilot study (de 
Graaf, 2007b) parents’ and teachers’ overall scores for the different 
developmental areas had a high correlation. This is a strong argument in 
support of these overall scores being interpreted as an index for 
development. 
 
One could argue that the child’s level of academics also may determine 
whether the child is allowed to stay in regular education – implying a 
problem of endogenity, notably reverse causality. However, it is highly 
unlikely that differences in academics already at the entering of 
education at age four would determine whether a child enters a special or 
regular school. For this reason a ‘dummy’ was constructed for children 
who have never been in a regular school versus children who have 
started their career in regular education. This ‘dummy’ had a significant 
impact in the equations predicting academics. This finding cannot be 
accounted for by endogenity. 
 
A limitation of our study is the fact that non-measured child or family 
characteristics which might differentiate regularly and specially placed 
children could perhaps also account for differences in academics. 
Candidates of modifiers having potential influence on the child’s 
academic development might be heart problems or hearing problems of 
the child (both frequent in Down syndrome) or the extent to which 
parents were involved in early intervention. However one would expect 
these variables, if having an effect on development, not to have a specific 
effect on academics alone, but on cognitive functioning, language and 
self-help skills as well, which are variables already included in our 
model.  
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It is important to note here that in our study non-academic skills were 
used as independents in predicting academic skills. However, non-
academics, especially language development (see: Buckley, Bird, & Sacks, 
2006), probably are positively influenced by regular school placement as 
well. This implies that, by using the non-academics as independents, the 
effect of regular school placement on academics might even be 
underestimated.  
 
8.1.6. Study 6 - Conditions for inclusive education 
 
In Chapter 7, “Beyond the Standards: Conditions for Inclusive Education of 
Students with Down Syndrome”, presents the results of a qualitative 
research project into 20 ‘problematic integration situations’. The Dutch 
Down Syndrome Foundation was able to run a two-year project to advise 
in situations in which regularly placed students with Down syndrome 
were on the brim of being transferred to special schools. The educational 
officer of the Foundation, also author of this dissertation, was in charge 
of this project. In the frame of this small-scale intervention project, aimed 
at helping parents and regular schools in finding inclusive solutions in 
situations in which a regularly placed child with Down syndrome was on 
the brim of being transferred to a special school, a research project was 
additionally conducted. 
 
As this study is of a qualitative nature, the sample should not be 
considered to be a representative sample in the conventional statistical 
sense. It is a sample specifically targeted at understanding ‘problematic 
integration situations’. In the magazine of the Dutch Down Syndrome 
Foundation, a request was published in which parents and schools were 
invited to take part in an intervention and research project if the child 
with Down syndrome was, or recently had been, in a ‘problematic 
integration situation’, especially if in danger of being transferred to a 
special school. In a period of one and a half years, this yielded 20 
situations. It is likely that in situations that both parents and school were 
already convinced that the child should be transferred to a special school, 
people will react less often to such a request, than in situations that either 
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the parents or school and parents still want to investigate possibilities 
inside the regular school.  
 
Parents, and school staff, and special counsellors and/or personal 
assistants from the care system, were interviewed. In addition, 
naturalistic narrative classroom and playground observations were 
carried out. Triangulation was attained by analysing and comparing both 
perspectives of parents and professionals and information from the 
observations. 
 
The children themselves were not interviewed, nor were their peers. The 
young age of many of the children, children with Down syndrome and 
peers alike, and the limited verbal abilities of most of the children with 
Down syndrome, form a barrier for interviewing. Furthermore, the actual 
decision of ending or continuation of regular placement is not taken by 
the children, but by the regular school staff in consultation with parents 
and special counsellors. As this research was conducted in the context of 
an intervention study aimed at finding inclusive solutions in situations in 
which the child was on the brim of being transferred to special education, 
it seemed appropriate to focus on the adults in charge of this decision. 
However, by observing the child in his or her peer group, the researcher 
has tried not only to have a more firm basis for advice within the 
framework of the intervention project, but also in this way to include the 
children’s perspective to some extent within the research project. Of 
course, these observations can only yield limited information on the 
children’s perspectives. Assessing their views in a more direct way, by 
interviewing the children, might have added relevant information about 
the process of inclusive education. This is recommended for further 
research. 
 
Participants were asked to check the transcribed interviews and correct 
possible misunderstandings of their perceptions and opinions. In 
addition, naturalistic narrative observations (see: Bogdan & Biklen, 1998; 
Merriam, 1988) were carried out by the researcher at the outset and – if 
possible - in the follow-up, focusing on interactions of the child with 
Down syndrome with peers and staff, both in the classrooms and in the 
school playgrounds. All participants received the transcribed 
observations. 
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This research is of a qualitative and explorative nature. In analysing the 
material by choosing and developing different entries, induction plays a 
role. It is possible that other researchers would pay attention to different 
aspects. To check in hindsight for inter-subjectivity, the following 
procedure was conducted. Firstly, as already has been mentioned, 
participants were asked to check the transcribed interviews and correct 
possible misunderstandings of their perceptions and opinions. Secondly, 
an extensive summary of the research report was published in Down + 
Up, the magazine of the Dutch Down Syndrome Foundation. In addition, 
this last publication was sent to all interviewed parents, teachers and 
other professionals involved with a request for critical remarks or 
additions. There were no serious criticisms as regards the contents of this 
publication, neither from the respondents, nor from the at that moment 
more than two thousands readers of Down + Up. 
 
8.2. Main conclusions 
 
Since the mid-1980s, in many countries, including the UK (Cuckle, 1997), 
Australia (Bochner & Pieterse, 1996) and the Netherlands (de Graaf, 
2007a; Scheepstra, 1998), more and more children with Down syndrome 
are entering regular schools. In relation to this development, this PhD 
focused on three central research topics: 
 What does the development of Down syndrome regular primary 
school placement look like expressed in numbers?  
 What is the effect of regular versus special school placement on 
the development of self-help skills, language, academics and 
social functioning in students with Down syndrome?  
 Under which conditions will regular placement of students with 
Down syndrome most likely be successful? 
In this section, the main conclusions will be presented in relation to these 
research topics.  
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8.2.1. Numbers and percentages  
 
At the start of this PhD project, there was an assessment of the number 
and percentage of students with Down syndrome (Scheepstra, 1998) for 
the mid-1990s. However, more recent information was absent. In 
addition, the Netherlands clearly lacked reliable empirical data in 
relation to the development of birth and population prevalence of Down 
syndrome.  
 
The demographic model (Chapter 2), and the estimates on basis of 
cytogenetic data (Chapter 3), has yielded validated information on both 
birth and population prevalence. For the Netherlands, birth prevalence 
currently is estimated at 14 per 10,000 with around 275 total annual 
births. The impact of selective abortion is lower than in the UK. Dutch 
Down syndrome population prevalence is estimated at 7.7 per 10,000 and 
the total population at 12,600 individuals. The prevalence of ‘older’ 
persons with Down syndrome (over 40 years of age) in the Netherlands 
will reach a peak in 2010, a doubling compared to 1990, implying an 
increased demand on medical care and counselling.  
 
According to the demographic model the total primary school aged 
Down syndrome population (specially and regularly placed children 
taken together) has risen from 1300 in the school year 1985-86 to 2100 in 
2005-06. This rise continues until 2010 and then the numbers will 
stabilize. 
 
On basis of the study in Chapter 4, it can be concluded that the 
percentage of all children with Down syndrome in the age range 4-13 in 
regular primary education has risen from 1% or 2% (at the very most 
about 20 children) in 1986-87, to 10% (about 140 children) in 1991-92, to 
25% (about 400) in 1996-97, to 35% (about 650) in 2001-02, and to 37% 
(about 800) since 2005-06. The proportional increase stopped in recent 
years. There has been, however, a slight increase in absolute numbers in 
regular education until 2011. This increase is a result of the growing size 
of birth cohorts of children with Down syndrome in the 1990s until 2002. 
After the year 2002, a slight decrease in birth rates of children with Down 
syndrome started (de Graaf et al., 2010, 2011). 
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On basis of the minimum model (i.e. assuming that children not in the 
Foundation’s database never were in regular education), it can be 
estimated that of the approximately 800 regularly placed children with 
Down syndrome (the estimated number since 2005/06), around 44% 
were in kindergarten. According to the model, the number of students 
who reached the end of the primary school period still in regular 
education has risen from about 6 in 1996-97, to 29 in 2001-02, to about 50 
in 2006-07 and about 60 in 2011/12. The number of pupils that are 
transferred to special schools before the end of the primary school period 
in these same 15 years has risen from about 33 to 85 every year. Taken 
together, around 2600 students with Down syndrome since the early 
1980s until 2011-12 have been in a regular school at least during part of 
their school career. However, the number of students with Down 
syndrome that start off in regular secondary education is still very low, 
probably less than 10 students per year nowadays.  
 
On basis of our study (Chapter 4), it can be concluded that the Dutch 
2003-legislation that was meant to make it easier for parents of children 
with a disability to opt for a regular school, providing the regular schools 
counselling from special education and providing a system of personal 
educational budgets for mainstreamed students, has not brought much 
change towards inclusion for students with Down syndrome. The 2003-
legislation has consolidated the situation. However, as percentages in 
regular education stayed fairly constant after 2000, it has failed to boost 
the mainstreaming of children with Down syndrome. 
 
Whether the plans for change in legislation from personal educational 
budgets to a regional fixed budget for all students in the nearby future 
will enhance or possibly impede mainstreaming of children with Down 
syndrome (or ID with another aetiology) will have to be evaluated in 
coming years. The up-to-date information in this PhD on the extent to 
which students with Down syndrome are in regular education could be 
of use for such future comparisons.  
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8.2.2. Effects of regular school placement  
 
Results of the review 
At the start of this PhD project, there were two reviews on the effect of 
regular versus special school placement on students with Down 
syndrome (Cunningham, Glenn, Lorenz, Cuckle, & Shepperdson, 1998; 
Buckley & Bird, 2000). Both reviews only covered studies published in 
English. The number of included studies was small, respectively four 
(Cunningham et al., 1998) and seven (Buckley & Bird, 2000). Apart from 
one USA study, all of the studies in these reviews were from the UK. This 
limited the generalizability of the results of these reviews, as these might 
be idiosyncratic for the UK educational system. In contrast, in our review 
(Chapter 5), studies published in other European languages were covered 
too. Though in our review studies from Africa are underrepresented, and 
studies from Asia and Eastern Europe are absent, our review does 
include 53 studies from twelve different countries from five different 
continents. The 26 comparative studies in our review are from six 
different countries (Argentina, Australia, Ireland, the Netherlands, UK, 
USA).  
 
From our review, it can be concluded that regular placement of students 
with Down syndrome, i.e. education in a regular classroom with 
individual support to some extent, yields a better development of 
language and academic skills, even after the effect of selective placement 
has been taken into account. Positive effects of regular placement on 
academic development in students with Down syndrome was not 
confined to only UK studies, but was found in Argentina, Australia, 
Ireland and the Netherlands as well. In some of the studies a modest 
beneficial effect could be proven, in other studies even considerable 
advantages of regular placement on the development of language and 
academic skills were demonstrated. As regards self-help skills, under the 
same condition, there seem to be no differences.  
 
As regards social functioning, the results show a mixed image. For some 
social aspects (social network, behaviour, self-competence) no differences 
at all or small positive differences for regularly placed children were 
found. However, studies also highlight that for many children with 
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Down syndrome, mere placement in a regular setting without any 
support might not be enough. Social interactions between children with 
and without Down syndrome oftentimes need to be modelled and 
fostered. In addition, to get around the tendency of many children with 
Down syndrome in regular settings to respond to initiations of others 
rather than initiate to peers themselves, it is also advised to sometimes 
put children with Down syndrome in a leading position. Two qualitative 
studies suggest that in schools embracing a social model of disability, 
rather than a deficit model, the necessary social support to facilitate more 
interactions, as well as more reciprocity and equal status in these 
interactions, seems to be more likely available. Furthermore, although 
regularly placed children are generally fairly well accepted by their 
peers, they are less often seen as ‘best’ friend. In addition, regularly 
placed teenagers with Down syndrome have fewer opportunities for 
friendships with other peers with a developmental disability and, as a 
result, for the development of equal close friendships at school. 
Therefore, parents of, particularly older, regularly placed students with 
Down syndrome should be advised to organize contacts also with peers 
with a disability, supplementary to the relations their child has with 
children without a disability. However, one could make a strong case to 
do just as well in the case of specially placed students, because the 
parents report that their special friendships with classmates are often 
confined to only the school hours. 
 
As regards the beneficial effect of regular classroom placement on 
language and academic development, different mechanisms might play a 
role:  
 The regular classroom seems to be a richer language 
environment, with more challenging language being used by 
teaching staff (Dew-Hughes & Blandford, 1998). 
 Peers in a regular classroom are behavioural examples using 
more complex language (Yadarola, 1996). 
 In special schools, effective teaching time appears to be greatly 
reduced as a result of time spent on transport, physical care 
regimes, therapies and slower-moving members of the group 
(Beadman, 1997; Dew-Hughes, & Blandford, 1998). 
 Regular teachers generally place more emphasis on academic 
skills (Lorenz, Sloper, & Cunningham, 1985; Yadarola, 1998). 
General Discussion and Conclusion 331 
 
 
 Regular teachers have higher academic expectations of their 
students with Down syndrome (Beadman, 1997; Dew-Hughes, & 
Blandford, 1998). 
 In regular schools, children with Down syndrome on average 
spent more time on academic learning than in special schools 
(Chapter 6 of this dissertation). 
 The transfer from teaching prerequisites to teaching reading, 
writing and math, seems to be unnecessarily postponed by their 
teachers in students with Down syndrome in special schools 
(Lorenz et al; Yadarola, 1998). 
 Regularly placed students with Down syndrome receive more 
individual instruction time than their specially placed 
counterparts (Philps, 1992; and, Chapter 6 of this dissertation). 
 
Regular placement of students with Down syndrome has a beneficial 
effect on language and academic skills. However, it is important to note 
that merely regular placement is not enough. In the different studies 
regular placement means placement in a regular classroom with 
individual support to some extent, though varying between countries 
and regions and between individual students.  
 
Results of the Dutch empirical study 
At the start of this PhD project, in the Netherlands no research at all had 
been conducted on the effects of regular placement on the development 
of students with Down syndrome. Consequently, the question was 
whether in the Dutch educational context regular placement has a 
positive impact on academic development, as studies from other 
countries suggested.  
 
In our Dutch study (Chapter 6), academics appeared to be predicted 
reasonably well on the basis of age, non-academic skills (IQ, language, 
self-help, and global index), parental educational level and the extent to 
which parents worked at home on academics. Age and IQ had the largest 
impact. The importance of age and cognitive functioning for academic 
skill acquisition in Down syndrome was previously demonstrated by 
Turner, Alborz, & Gayle (2008), too. The effect of the extent to which 
parents work at home on academics is a variable that, however, has not 
been studied in other Down syndrome research before. In our study, the 
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extent to which parents worked on academics at home appeared to have 
a small but significant influence on reading and writing skills.  
 
Although academics appeared to be predicted reasonably well without 
information on school history, more variance could be predicted when 
the total amount of years that the child spent in regular education was 
added. In our study it emerged that the positive effect of regular school 
placement was most pronounced for reading. In the regression equation 
predicting reading, the number of years in regular education had a 
relatively high value of beta (0.45), exceeding the betas for age (0.36) and 
IQ (0.33). Looking at the betas, it appears that the effect of regular school 
placement, though significant, was less prominent for writing and math. 
We don’t know why the effect was more pronounced for reading. 
However, we would speculate that reading in a regular school is not 
confined to only reading instruction time. Reading probably is an implicit 
part of the culture and curriculum in regular education throughout the 
school day to a much larger extent than writing and mathematics are. 
 
For the children in regular schools between one and a half and twice as 
much time was spent on academics in comparison to those in special 
schools. In a regression model it could be shown that the total amount of 
teaching time in academics a particular child probably has had at a 
certain age and with a certain school history could account for most 
differences in academics between specially and regularly placed children, 
controlling for differences in non-academic functioning and parent 
characteristics. Consequently, it can be concluded that the amount of 
teaching time devoted to academics matters to some extent. However, the 
regressions with calendar age and number of years in regular education 
predicted a slightly larger amount of variance. This implies that in the 
positive effect of regular school placement on academics, other processes 
might be involved too, for instance the quality of instruction and 
didactics at school, attitudes and expectations of teachers, the stimulating 
effect of peers in regular schools, or perhaps the extent to which parents 
were involved in early intervention as a preparation to a (regular) school 
career. These variables need further research.  
 
Regularly placed children with Down syndrome learn more academics, 
and this is not only due to selective placement. Regular placement 
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directly stimulates children with Down syndrome to acquire more 
academics. Our findings are in line with the results of two relatively 
recent British studies by Buckley et al. (2006) and Turner et al. (2008). 
From our study it appears that the amount of teaching time devoted to 
academics plays a role in the process of acquiring better academic skills, 
at least to some extent. Whether these findings are also valid for other 
countries than the UK and the Netherlands, or for children with other 
disabilities than Down syndrome, needs further investigation. Yet, 
reviews of the effects of regular placement on children with mild 
disabilities and of children with ID indicate that the academic 
achievement of students with special educational needs in inclusive 
classes is comparable or even better to that of their counterparts in non-
inclusive classes (see paragraph 8.4). Human rights have always been a 
strong argument in the development of inclusive education. However, 
research on the outcomes suggest that the beneficial effects on the 
development of students with disabilities also is a valid argument in this 
discourse.  
8.2.3. Conditions for inclusive education  
 
At the start of this PhD project, there was only limited research into the 
reasons why some students with Down syndrome can continue their 
school career in regular education, whereas others are transferred to 
special schools. In this area, only two studies, both from the Netherlands, 
had been conducted (Poulisse, 2002; Scheepsta, 1998). In both studies, 
parents, teachers and counsellors from special education were 
interviewed, retrospectively, about the processes that had led to the 
transfer of their student with Down syndrome to special education, as the 
children had already been transferred to special education in most cases 
in Poulisse (2002) and in all cases in Scheepstra (1998). Our study 
(Chapter 7) is the first study in which parents, teachers and counsellors, 
at least in most of the cases, were interviewed in the midst of these 
dynamic processes, instead of in retrospect, and were followed up in 
time. 
 
Summarizing, from this qualitative and explorative study in Chapter 7, 
three main conclusions can be derived. Firstly, although certain child 
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characteristics (particularly an - at least perceived - lack of learning 
potential, happiness at school, communication skills and social 
involvement) increase the risk for an early ending of the regular school 
placement, these characteristics are dynamic. Child characteristics and 
environment are mutually influencing each other. Moreover, not the 
factual child characteristics themselves, but the perception of these 
characteristics by others make the difference. This is clearly illustrated in 
the three cases of children who were sent away from their first regular 
school and continued their school career at another regular school. In all 
three cases the same child was (from the beginning) perceived totally 
differently (and much more positively) at the second regular school and 
each child’s development and behaviour also changed for the better in 
the next months.  
 
Secondly, according to parents, counsellors from special education, and 
personals assistants from special care organizations, differences in staff 
attitude and school vision on inclusion, and according to parents as well 
as counsellors, assistants, and regular teachers, the way teachers, 
assistants, counsellors, and parents manage to work together all 
determine whether a child will succeed or not at a certain regular school. 
In less scientific, more plain words: many of the parents in our study are 
convinced that schools which are positive about inclusion and work in 
good partnership with parents can provide inclusive education for very 
challenging children. The importance of school attitudes and of working 
together appears to be in contrast with the study of Poulisse (2002), 
which states that child characteristics play the main role in the processes 
leading to transfer. In her research, however, Poulisse did compare 
relatively old children that were still in regular education with much 
younger children that had been transferred to a special school. This age 
difference might have flawed the comparison, as older children 
inevitably will tend to have more functional abilities, independent 
working skills, and social and communicative skills. 
 
Thirdly, as a consequence of the dynamic nature of the inclusion process, 
success at one point in time is no guarantee that the regular placement 
will not fail later. It is, as Poulisse (2002) defines it, a delicate balance. 
However, a strong commitment to inclusion, a willingness to think 
beyond a standard educational approach, and parents and school 
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working together as equal members of a team, are factors that exert 
considerable influence on this balance. 
 
In the frame of ‘ableism’ (Campbell, 2009), one could argue that the child 
characteristics, as these are derived from the material, are related to a 
particular, often implicit, normative image of ‘a normal student’. Such an 
image exists in the minds of the parents, teachers and other professionals 
involved, and it shapes the larger educational system. Only with such a 
normative image of what a ‘normal student’ should be like, regular 
schools and, more broadly, society can accept as true that including a 
child with Down syndrome is not an integral part of the regular school’s 
mission. However, our study shows that, even in the context of the Dutch 
basically non-inclusive educational system, individual schools and 
parents can challenge this confined image and can learn to act beyond a 
standard educational approach.  
 
8.3. The importance of academic skills for 
people with Down syndrome 
 
The review in Chapter 5 and the study in Chapter 6 demonstrate that 
children with Down syndrome acquire more academic skills in regular 
education than in special education. Yet, is it really important for people 
with Down syndrome to learn academic skills?  
 
In contemporary society, people are expected to acquire both literacy and 
numeracy. In many everyday life situations, people use their academic 
skills. These skills are very functional. Having mastered academic skills 
to a useful extent certainly helps people to participate. However, we 
would argue that even limited academic skills can be of worth. Just being 
able to write your own name, reading a shopping list, or determining 
which bus is line 45 can increase opportunities for participation and 
independence.  
 
In the context of the studies presented in Chapter 4 and 6, we 
additionally interviewed parents of a group of 17 and 18 year old 
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youngsters with Down syndrome (n=92). However at this moment only 
some of the results have been published (see: de Graaf, 2007b). In an open 
question, we asked the parents whether their child used his or her 
reading skills in everyday life, and, if yes, how these were used. Some of 
the young people went to the library to get books, read these for 
pleasure, and/or read hobby magazines. Yet, some of the young people 
had very limited reading skills. Nevertheless, several of their parents felt 
that even these limited skills enriched the life of their child. As one of 
these parents stated: "She can recognize a few words in a letter or in the 
newspaper. That makes her still feel more involved in the world. She is 
proud of that." Another of these parents reported: "He does not read very 
well. However, by reading words together, I can help him to articulate 
certain words more clearly. I can show him how the word should be 
pronounced."  
 
In relation to numeracy, we would argue too that even limited skills can 
contribute to participation opportunities and quality of life. In five case-
studies of adults with Down syndrome, Faragher and Brown (2005) 
demonstrate this point.  
 
Academic skills are not only functional, but can also be a source of 
recreational pleasure. In our study in Chapter 6, in the questionnaire, we 
asked parents if their child read for pleasure. We weighted the results to 
fit the distribution of children in regular and special schools that can be 
expected if children of parents who never contacted the Down Syndrome 
Foundation were not in regular schools (Chapter 4), thus making a 
conservative estimate of the reading abilities of children with Down 
syndrome (de Graaf, 2007b). At the end of primary education, around a 
quarter of all children with Down syndrome read long real stories for 
pleasure, and more than a third read for pleasure at least short stories, 
consisting of multiple sentences. These percentages should certainly not 
be considered to be the upper limit, as the academic development of 
children with Down syndrome in contemporary special education clearly 
is under-stimulated (Chapter 5 and 6). 
 
On the basis of a follow-up of the Manchester birth cohort (children with 
Down syndrome born between 1973-1980) as teenagers, Turner and 
Alborz (2003) state that the vast majority had acquired academic skills to 
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some extent. In only very few children, there had not been any 
meaningful progress in this area. 
 
It should be emphasized that only by intensively working on teaching 
academic skills to a child with Down syndrome, it can be determined 
what the child’s real learning potential is in this area. 
 
8.4. Children with intellectual disabilities, not 
Down syndrome 
 
Studies into the effects of special versus regular placement for children 
with disabilities date back into the 1930s (Carlberg & Kavale, 1980). Three 
meta-analyses (Baker, Wang, & Walberg, 1994/95; Carlberg & Kavale, 
1980; Wang & Baker, 1985/86) conclude that placement in a regular class 
leads to small to moderate positive effects on cognitive and social 
development of students with intellectual disabilities (ID). Yet, in a recent 
review, Lindsay (2007) states that there is not enough methodologically 
sound research to prove the superiority of inclusive education for 
students with disabilities. However, Lindsay’s review is rather limited in 
scope, only reviewing articles in eight relevant journals published in the 
period 2001-2005. In contrast, Ruijs and Peetsma (2009) reviewed a larger 
body of research and conclude that inclusive education leads to neutral to 
positive effects on cognitive and socio-emotional development. The 
academic achievement of students with special educational needs in 
inclusive classes is comparable or even better to that of their counterparts 
in non-inclusive classes. However, most studies in these reviews focus on 
students with mild disabilities, including many studies on students with 
specific learning difficulties. Only one review by Freeman and Alkin 
(2000) specifically aims at research on students with ID, ranging from 
mild to severe ID. These reviewers state that many of these studies suffer 
from methodological shortcomings. Nevertheless, they conclude that the 
research seems to support the notion that students with ID develop more 
academic and social competence in regular schools than in special 
education, also if comparing students of similar intelligence.  
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8.4.1. Social inclusion 
 
Reviews of studies (Freeman & Alkin , 2000; Gresham, 1982; Gresham & 
McMillan, 1997) show that children with mild disabilities, i.e. mild ID or 
specific learning difficulties, in regular education generally have fewer 
social interactions with classmates and more often negative interactions 
than children without disabilities. In addition, they are less often seen as 
‘best’ friend, and they report more feelings of loneliness and social 
anxiety. Furthermore, as a result of comparing themselves with 
classmates, they tend to have a more negative self-image regarding their 
academic skills than students with mild disabilities in special schools 
(Bakker & van de Griendt, 1999; Gresham & McMillan, 1997; Kelly & 
Norwich, 2004). However, placement appears not to affect other aspects 
of their self-image (Gresham & McMillan, 1997; Kelly & Norwich, 2004) . 
 
On the other hand, many studies (Brinker, 1985; Buysse & Bailey, 1993; 
Buysse, Goldman, & Skinner, 2002; Cole & Meyer, 1991; Guralnick, 
Connor, Hammond, Gottman, & Kinnish, 1995; Guralnick & Groom, 
1987; Kennedy, Shukla, & Fryxell, 1997) show that in inclusive settings 
children with disabilities have more social interactions with other 
children, and social interactions of higher quality, than in segregated 
(educational) settings, and that this is true both for children with mild to 
moderate ID and for children with the most significant disabilities. 
Nevertheless, the social position of children with disabilities in inclusive 
settings, and their acceptance by classmates, is an area of concern. 
 
Children with mild disabilities, and of course children with more 
significant ID as well, often have less well-developed social skills than 
their regular peers (Gresham & MacMillan, 1997; Leffert & Siperstein, 
1996). Guralnick (1993, 1995, 1996) and Guralnick, Connor, Neville, and 
Hammond (2006) report significant limitations in their peer-related social 
skills, also in comparison to their intellectual functioning. Therefore, 
Guralnick, amongst others, suggests that social skills training might 
support these children. Indeed, there are a number of studies in which 
positive effects on regularly placed children with disabilities have been 
demonstrated of social skills training and/or systematic reinforcement of 
desirable social behaviour (Alber, Heward, & Hippler, 1999; Carpenter & 
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McKee-Higgins, 1996; Copeland, Hughes, Agran, Wehmeyer, & Fowler, 
2002; Dupaul, McGoey, & Yugar, 1997; Guralnick, Connor, Neville, & 
Hammond, 2006; Monda-Amaya, Dieker, & Reed, 1998; Neeley, Neeley, 
Justen, & Tipton-Sumner, 2001; Nevile & Bachor, 2002; Scruggs & 
Mastropieri, 1992; Turnbull et al.., 2002; Wehmeijer, 2003). However, 
Gresham, Sugai, and Horner (2001) conclude on the basis of several 
reviews of studies that social skills training generally produces only 
small effects for this group on their social competence and on their 
acceptance by peers. Often skills are not sufficiently generalized from 
teaching sessions to everyday school life. In addition, if a child has 
developed a negative reputation, peers tend to interpret his or her 
behaviour as negative, even if the behaviour of the child has improved 
(Hymel, Wagner, & Butler, 1990). Creating a supportive group of peers 
should therefore be seen as a prerequisite for the success of social skills 
training (Hymel, Wagner, & Butler, 1990).  
 
Teachers’ behaviour can have an influence on the social position of 
students with disabilities. In a study by Vaughn and Schumm (1996), it 
appeared that in regular schools students with specific learning 
difficulties generally were less well accepted by classmates. However, 
those who had teachers that according to the principal had a positive 
attitude towards students with specific learning difficulties, were 
accepted to the same extent as their peers. Observations showed that 
these teachers made sure that they praised all students. They encouraged 
students to help each other. They made more often use of cooperative 
teaching methods. They directly intervened if students made 
condescending comments. Salisbury, Gallucci, Palombaro, and Peck 
(1995) studied the inclusion of students with moderate to very significant 
ID. According to their interviews with teachers, it is very important for 
the social integration of these students to succeed, that teachers create a 
good social climate in which children learn to respect each other and in 
which they feel connected with the social community of the school.  
 
Interestingly, there are a number of empirical studies into the effect of 
general school improvement programs with an emphasis on creating a 
good social climate in which students, parents and teachers are 
encouraged to take responsibility for the school as a community. Positive 
effects of such programs for students in general are found for: academic 
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performance (Battistich, Schaps & Wilson, 2004; Battistich, Solomon, 
Watson, & Schaps, 1997; Haynes & Comer, 1996), social behaviour 
(Battistich et al., 2004, 1997; Haynes & Comer, 1996), self-esteem (Haynes 
& Comer, 1996) and reducing problem behaviour (Battistich & Hom, 
1997). Therefore, creating a good social climate is not only important for 
the social acceptance of students with disabilities, but is in the interest of 
all students. 
 
In addition, according to research, the social status and acceptance of 
students with disabilities can be enhanced by specific strategies: 
 Peer tutoring (Allen & Schwartz, 1996; Fulton, Leroy, Pinckney, 
& Weekley, 1994; Harper, Maheady, & Mallette, 1994; 
McDonnell, Mathot-Buckner, Thorson, & Fister, 2001; Mortweet 
et al., 1999; Scruggs & Mastropieri, 1992; Sideridis et al., 1998) 
 Cooperative learning (Eichinger, 1990; Jacques, Wilton, & 
Townsend, 1998; Johnson & Johnson, 1980, 1981, 1986; Lewis & 
Lewis, 1988; Lipsky & Gartner, 1997; Piercy, Wilton, & 
Townsend, 2002; Putnam, 1993; Putnam, Markovchick, Johnson, 
& Johnson, 1996; Slavin, 1985, 1995a, 1995b)  
 With support of an adult facilitator, creating a ‘circle of friends’ 
around the child (Frederickson & Turner, 2003; Miller, Cooke, 
Test, & White, 2003; Whitaker, Barratt, Joy, Potter, & Thomas, 
1998)  
 Making use of consultation with classmates in finding solutions 
for enhancing participation (Salisbury, Evans, & Palombaro, 
1997) 
 Influencing the attitudes of other students towards children with 
disabilities by a combination of information, group discussion 
and participation in structured play situations with children with 
disabilities (Clunies-Ross & O'Meara, 1989; Favazza, Phillipsen, 
& Kumar, 2000; Kohl, Moses, & Stettner-Eaton, 1984; Odom & 
Diamond, 1998; Slininger, Sherill, & Jankowski, 2000; Voeltz, 
1982). 
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8.4.2. Students with the most significant disabilities  
 
There is relatively little research on the effects of regular placement on 
the development and social position of children with the most severe 
intellectual and/or multiple disabilities. Three reviews, notably Hunt and 
Goetz (1997), McGregor and Vogelsberg (1998), and Toshner and Ford 
(1996), almost completely overlap with regard to the studies included. 
Only four studies compared the development of students with more 
significant disabilities in regular versus special settings. In three of these 
studies (Brinker & Thorpe , 1984; Cole & Meyer, 1991; Rarick & Beuter, 
1985), the students were actually not placed in a regular classroom, but 
were involved in organized part-time exchanges (during lunch, recess, or 
gym class) between students with and without disabilities. These three 
studies show that these exchanges were not at the expense of the 
development of adaptive functioning (Cole & Meyer, 1991), had a 
positive effect on the percentage of obtained goals in the students’ 
individual educational plan (Brinker & Thorpe, 1984), on motor skills 
(Rarick & Beuter, 1985), and functional social skills (Cole & Meyer, 1991). 
In the fourth study by Hundert, Mahoney, Mundy, and Vernon (1998), 
children with more significant disabilities were full-time in regular pre-
school settings (age range: 2.5 to 6 years). These regularly placed children 
demonstrated more improvement in adaptive functioning than their 
specially placed counterparts. However, there was an initial discrepancy 
between the motor skills of both groups and this difference may have 
contributed to the later developmental differences. 
 
Several other studies relate to the attitudes and perceptions of parents 
and/or teachers. On the one hand, studies show that teachers generally 
consider inclusive education more suitable for students with relatively 
mild disabilities (Avramidis & Norwich , 2002; Scruggs & Mastropieri, 
1996), and that parents of children with more significant ID often fear 
that inclusive education might have a negative impact on the quality of 
education for their child (Hanline & Halvorsen, 1989; Palmer , Borthwick-
Duffy & Widaman, 1998; Palmer, Fuller, Arora, & Nelson , 2001). On the 
other hand, studies into the perceptions of teachers and parents who 
actually had first-hand experience with the part-time or full-time 
educational inclusion of children with more significant disabilities 
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reveals another picture. These parents and teachers report positive 
results, notably more skill development, enhanced independence and 
more alertness in the child, as well as social benefits like more self-
esteem, friendships and more acceptance in the school (Avramidis & 
Norwich, 2002; Downing, Eichinger, & Williams, 1997; Hanline & 
Halvorsen, 1989; Hunt & Goetz, 1997; Janney, Snell, Beers, & Raynes, 
1995; McGregor & Vogelsberg, 1998; Palmer et al., 2001; Toshner & Ford, 
1996; York, Vandercook, Macdonald, Heise-Neff, & Caughey, 1992). 
 
In a small number of studies, researchers focussed on the extent to which 
regularly placed students with more significant disabilities were actively 
engaged in activities (Hollowood, Salisbury, Rainforth, & Palombaro, 
1994; Logan, Bakeman, & Keefe, 1997; Logan & Malone, 1998a, 1998b; 
McDonnell, Thorson, & McQuivey, 2000; McDonnell, Thorson, 
McQuivey, & Kiefer-O'Donnell, 1997). These direct observational studies 
reveal the following picture: 
 In general, the dominant teaching method in regular classrooms 
is whole classroom instruction. 
 In comparison with their peers, students with significant 
disabilities in inclusive settings get more individualized 
instruction and there is a much higher degree of teacher focus on 
these students. 
 The majority of this individual coaching is provided by special 
co-teachers or by personal educational assistants. 
 The presence of students with significant disabilities in inclusive 
settings does not negatively affect the active involvement of the 
other students. 
 The extent of active engagement of students with significant 
disabilities in inclusive educational settings is similar to that of 
their peers without disabilities, and is similar to that of students 
with significant disabilities in special educational settings. 
 In comparison with special educational settings, in inclusive 
educational settings, more time is spent on teaching academic 
skills to students with significant disabilities. 
 
Critics of the inclusion of students with more significant ID (Chesley & 
Calaluce, 1997; Hegarty, 2001; Sandler, 1999) focus on the following: the 
extra time spent on teaching academic skills should better be used for the 
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training of functional adaptive skills; too much responsibility for teaching 
is placed on personal educational assistants without them being properly 
supervised; whole classroom instruction, which is the dominant teaching 
method for students without disabilities, is not suited for students with 
more significant disabilities, these students ending up as ‘children-in-a-
bubble’ with their own programs and assistants and little real 
involvement with the on-going activities in the regular classroom. 
 
Proponents of inclusive education of students with significant ID, 
amongst others McDonnell and colleagues, deny that the extra time for 
academic instruction comes at the expense of instruction of functional 
adaptive skills, as instruction of these skills is most effective if applied in 
natural situations (going to the toilet, having lunch, etc.), which occur 
both in special and regular educational settings alike. However, this first 
issue also touches upon a more fundamental discussion: is it meaningful 
for students with more significant disabilities to take part in academic 
instruction? Teachers can have very different perceptions on this topic. In 
an ethnographic study, Kliewer and Landis (1999) distinguished two 
different broad definitions of literacy by teachers of students with 
moderate to severe ID. The first definition regarded reading as 
confirming to a hierarchy of sub-skills. In these classrooms, most often 
special classrooms, the focus for students with more significant ID was 
mainly on practicing pre-reading skills which were considered to be 
prerequisites for reading. Students with more significant ID were 
separated from citizenship in the classrooms’ literate communities. These 
students had little opportunity for the development of literacy, creating a 
self-fulfilling prophecy. The second definition regarded reading as the 
construction of shared meaning in specific contexts. In these classrooms, 
most often inclusive classrooms, students with more significant ID were 
valued as symbolic beings and engaged in literacy as a communication 
tool. As a result, during the school day, there were more opportunities 
for the development of literacy, and for participation and friendships. 
Kliewer and Landis (1999) state:  
‘As educators, we must surround all children with a symbolic and 
literate milieu, and facilitate their participation therein with 
thoughtful resources, activities and expectations. (.....) Inclusive 
arrangements that emphasised participation appeared to be a step in 
this direction.’ (Kliewer & Landis, 2009, p. 99) 
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Proponents of inclusive education agree with critics that in regular 
classrooms often too much responsibility for teaching students with ID is 
placed on personal educational assistants without proper guidance. 
However, a study by Giangreco, Edelman, and Broer (2003) demonstrates 
that it is possible for inclusive schools to systematically organize 
supports for educational assistants in relation to job description (defining 
roles and responsibilities), entry-level and on-going on-the-job training, 
and supervision.  
 
Proponents of inclusion acknowledge the friction between the mostly 
curriculum-focused whole classroom instructional approach in regular 
classrooms and the need for a child-focused approach for students with 
more significant ID. In relation to this issue, McDonnell (1998) calls for a 
double agenda: both changing regular education towards more child-
focussed adaptive approaches for all children, and organizing 
individualized instruction for students with significant ID in the context 
of the on-going activities in the classroom. This would be an alternative 
for ‘the-child-in-a-bubble-situation’ in which a student works on his or 
her own program without any participation in regular activities. 
McDonnell pleads for ‘embedded instruction’ or ‘curriculum 
overlapping’, i.e. practicing skills, as defined in the individualised 
educational plan, systematically built into the various on-going regular 
activities and routines in the classroom. Three case studies (Johnson & 
McDonnell, 2004; McDonnell, Mathot-Buckner, Thorson, & Fister, 2001; 
Rankin et al., 1999) demonstrate the potential of this approach.  
 
8.5. The effect of inclusive education on 
children without disabilities 
 
It is important to note that research on the effects of inclusive education 
on children without disabilities shows that regular classroom placement 
of students with disabilities has no negative impact on the development 
of classmates (Cole, Waldron, & Majd, 2004; Hunt & Goetz, 1997; 
Hollowood, Salisbury, Rainforth, & Palombaro, 1994; Manset & Semmel, 
1997; McDonnell, Thorson, McQuivey, & Kiefer-O'Donnell, 1997; 
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McIntosh, Vaughn, Schumm, Haager, & Lee, 1993; Saint-Laurent et al., 
1998; Salend & Garrick Duhaney, 1999; Sharpe, York, & Knight, 1994; 
Staub, 2005; Staub & Peck, 1994/95; Waldron & Cole, 2000). According to 
some studies, it even brings them positive social advantages like more 
pro-social behaviour (Allodi, 2002; Hunt & Goetz, 1997; York, 
Vandercook, Macdonald, Heise-Neff, & Caughey, 1992), better moral 
development (Dumke & Mergenschröer, 1990; Staub, 2005; Staub & Peck, 
1994/95; York et al., 1992) and a more accepting and less stereotyping 
attitude toward persons with disabilities (Fisher, 1999; Lehrer, 1983; 
Salend & Garrick Duhaney, 1999; Scheepstra, 1998; Staub, 2005; Staub & 
Peck, 1994/95; York et al., 1992) and towards persons from other 
minorities (Fisher, 1999; Kishi & Meyer, 1994; Staub, 2005; Staub & Peck, 
1994/95).  
8.6. Staff attitude in inclusive education 
 
According to the parents, counsellors from special education, and 
personals assistants from special care organizations in the study in 
Chapter 7, differences in staff attitude and school vision on inclusion can 
make or break the success of inclusive education for a child with Down 
syndrome. This finding is in accordance with the opinion of Buckley and 
Bird (1998). On basis of their extensive experience with advising in 
inclusive educational situations for children with Down syndrome, these 
authors conclude that “the single most important predictor of success for 
placements is staff attitude” (Buckley & Bird, 1998, p. 9). In a study by 
Downing, Eichinger, and Williams (1997), teachers and principals report 
that they consider negative staff attitudes as the most significant barrier 
for regular placement of students with disabilities. On basis of a study 
into the educational inclusion of 18 students with Down syndrome, Fox, 
Farrell, and Davis (2004) conclude that there is no single way to 
guarantee effective inclusion for children with Down syndrome. Yet, 
according to these researchers, the teacher taking a central role in the 
management of support and the organization of the child's daily 
educational experiences appears to be an important factor.  
 
Staff attitude appears to play a crucial role. So, what do we know about 
teachers’ attitudes and factors influencing these? In a review, Scruggs 
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and Mastropieri (1996) report that in most studies around two thirds of 
regular teachers appear to have a positive attitude in regard to the 
concept of inclusive education for students with disabilities. About half 
of the teachers state that they would be willing to include a student with 
disabilities in their own classroom, however, this percentage varies in 
regard to different disabilities. Less than one third considers that he or 
she has sufficient knowledge and skills to actually teach students with 
disabilities adequately. According to Scruggs and Mastropieri, studies 
from different countries and from different years converge to a 
considerable extent. 
 
In their review, Avramidis and Norwich (2002) come to the same 
conclusion about the similarities between studies. They conclude that 
regular teachers often have a positive attitude towards inclusive 
education. However, teachers have reservations too, in particular in 
regard to the inclusion of students with severe ID and of students with 
considerable behavioural problems. In general, teachers in primary 
school have a more positive attitude towards inclusive education than 
teachers in secondary education. In addition, Avramidis and Norwich 
report that a number of studies reveal that teachers who have actually 
had first-hand experience with students with disabilities tend to have a 
more positive attitude towards inclusive education. Furthermore, 
Avramidis and Norwich discuss a small number of studies in which a 
relation was found between the teachers’ vision on students with 
educational needs and the teachers’ actual behaviour. Teachers who 
considered a disability to be an individual trait (‘pathognomonic 
perspective’) were less effective in their interactions with students with 
disabilities than teachers who conceptualised a disability as the result of 
interaction between a student and his or her social environment 
(‘interventionist perspective’). In a related research, it was demonstrated 
that the view of the principal, the extent to which he or she supported the 
‘interventionist perspective’, was associated with more effective teachers’ 
interactions with students with disabilities in the principal’s school. 
School ethos appears to be crucial. Finally, Avramidis and Norwich 
report that the extent to which teachers feel supported influences their 
attitudes. These were positively shaped by support services at the 
classroom and the school levels, both physical (resources, teaching 
materials, IT equipment, a restructured physical environment, etc.) and 
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human (learning support assistants, special teachers, speech therapists, 
etc.), sufficient time for planning teaching, support from specialist 
resource teachers, and social and emotional support by the principal. 
 
Forlin (2001) conducted a study on the extent of stress of teachers who 
had first-hand experience with the inclusion of students with disabilities. 
The majority of these teachers reported that they experienced relatively 
little stress in relation to the inclusion of these students. However, 
teachers often felt some tension between dividing their focus between 
individual students and management of the group processes. Most stress 
was associated with the inclusion of children with a high extent of 
disturbing and/or aggressive behaviour. Teachers who had some 
schooling in teaching children with disabilities felt less stressed. The 
same applied to teachers who had more years of experience with 
inclusive education. Other studies (Coots, Bishop, & Grenot-Scheyer, 
1998; Downing, Eichinger, & Williams, 1997; Hunt & Goetz, 1997; York, 
Vandercook, Macdonald, Heise-Neff, & Caughey, 1992) corroborate this 
finding. In general, teachers develop more positive attitudes if they have 
real first-hand experience with inclusive education. Consequently, initial 
negative attitudes appear to be rooted often in lack of real experience, 
fear of the unknown, and prejudices.  
 
8.7. Practical implications 
 
The findings of the studies in this dissertation have practical implications. 
Firstly, in the context of enhancing possibilities for a school career in 
regular education, in early intervention for children with Down 
syndrome emphasis should be on developing communication skills. 
Also, already from kindergarten onwards, independent working skills at 
school should be trained systematically in small steps, since weak 
independent working skills are a large stumbling block in a regular 
school career later on. There is no guarantee that these strategies will lead 
to successful inclusive education; however, the results from our study in 
Chapter 7 suggest that these behavioural variables might contribute. 
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Of course, the most important conclusion of this dissertation is that if 
parents and schools consider regular placement of a student with Down 
syndrome to be possible, they can feel supported by outcome based 
information (Chapter 5 and 6). In general, regular school placement 
appears to greatly contribute to the academic development of students 
with Down syndrome (Chapter 5 and 6).  
 
Our study in Chapter 6 demonstrates that the extent to which parents 
worked on academics at home appears to have a small but significant 
influence on reading and writing skills. As a practical consequence, we 
would argue that schools and parents of students with Down syndrome 
should work together in teaching academics, that parental contribution 
should not be discarded, and that schools should support and encourage 
parents, not discourage them, in working at home on academics. 
 
From our study in Chapter 6, it appears that the children of parents with 
a lower educational level more often were transferred to special schools 
(even after controlling for child characteristics) compared to parents with 
higher educational level. Therefore, especially for parents with a lower 
educational level, better information on inclusive education and support 
in negotiating with schools should be organised (Chapter 6).  
 
Furthermore, it is argued that policies should be developed for informing 
and training school staff in the ethos and practice of inclusive education, 
as both the systematic review (Chapter 5), the qualitative research 
(Chapter 7), and the research on inclusive education in general 
(paragraph 8.6), emphasize the importance of schools’ attitudes and 
vision for successful inclusion. In addition, for inclusive education to 
succeed, parents and schools need to work together in a good partnership 
and value each other’s contribution (Chapter 7).  
 
Inclusive education should not be seen as a cheap alternative for special 
schools. Inclusive education is not dumping a child into a regular 
classroom without adequate support. It is of high importance that current 
financial conditions in the Netherlands for supporting students with 
disabilities in regular schools will not be reduced by upcoming changes 
in educational policies. More attention to teaching academics - and this 
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bears fruit - is made possible because, due to these financial regulations, 
more personal assistance can be realised in regular schools (Chapter 6).  
 
Studies (Chapter 5 and 6) show that in general regular placement 
stimulates the language development and academic skills in students 
with Down syndrome. Therefore, we would argue that more 
opportunities for inclusion should be created. In this respect SLD-schools 
should see it as their task to not only offer counselling services for 
students with a disability that are placed regularly already, but also to 
actively try to (re)place students from SLD-schools into regular schools. 
 
Besides this, inside the special schools children with Down syndrome 
should receive more attention in regard to the teaching of academic skills. 
We acknowledge that children with Down syndrome are not a 
homogenous group. Turner and Alborz (2003) rightly argue that a small 
percentage of children with Down syndrome are unable to achieve any 
significant level of literacy or numeracy and that the needs of these 
children should not be overlooked by placing too much emphasis on 
academics. However, presently, for the vast majority of children with 
Down syndrome in special schools often too much of their learning 
potential in this area remains unused, while academics are really 
important. It is argued that academic skills are enriching the life of many 
persons with Down syndrome already and can be expected to do so for 
many more. If more teaching time would be devoted to academics, by 
placing more students with Down syndrome in regular education and by 
improving teaching academics in special education, many more persons 
with Down syndrome would develop literacy and numeracy skills to an 
extent that would improve their quality of life. 
 
Furthermore, for many children with Down syndrome social interactions 
with other children at school and outside school hours need to be 
organized and supported deliberately. This is independent of the school 
type the child is going to. Finally, embracing a social model of disability, 
rather than a deficit model, seems to be facilitative for social inclusion. 
We would argue that this is not only true for inclusion in school. We 
would expect this to apply to other societal contexts too. 
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In hun eigen land waren ze analfabeet. Hier in Amsterdam volgen ze een 
taalcursus. Wat verderop is een buurthuis waar vrijwilligers de 
ongeletterde immigrantenvrouwen Nederlands en rekenen leren.  
(…) 
 ‘We schamen ons een beetje voor onze handschriften,’ zei degene met de 
mooiste ogen, ‘maar sinds we bezig zijn met de getallen, zien we ze 
overal op deuren, op auto’s, op onze kleren en op onze schoenen staan.’ 
‘Fantastisch’, zei ik. 
‘Amsterdam is mooier geworden sinds we deze getallen kunnen lezen’, 
zei ze. 
 
(De kraai, Kader Abdolah, 2011) 
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Onderzoeksvragen 
In verschillende landen, waaronder het Verenigd Koninkrijk (Cuckle, 
1997), Australië (Bochner & Pieterse, 1996) en Nederland (de Graaf, 2007; 
Scheepstra, 1998), volgen vanaf midden jaren tachtig kinderen met 
Downsyndroom steeds vaker onderwijs op een reguliere school. In relatie 
tot deze ontwikkeling staan in deze dissertatie drie onderzoeksthema’s 
centraal: 
 Hoe ziet in Nederland de onderwijsintegratie van leerlingen met 
Downsyndroom er cijfermatig uit? 
 Wat zijn de effecten van reguliere versus speciale schoolplaatsing 
op de ontwikkeling en op het sociale functioneren van leerlingen 
met Downsyndroom? 
 Onder welke voorwaarden heeft inclusief onderwijs voor 
leerlingen met Downsyndroom het meeste kans van slagen? 
Naast een uitwerking van deze onderzoeksthema’s in een aantal 
deelvragen, wordt in hoofdstuk 1 bovengenoemde ontwikkeling 
geplaatst binnen de historische ontwikkeling in Nederland van speciaal 
onderwijs en onderwijsintegratie in het algemeen. Een belangrijke 
conclusie is dat waar de overheid vanaf midden jaren zeventig 
initiatieven heeft ontplooid om de onderwijsintegratie van leerlingen met 
lichte beperkingen te stimuleren, de onderwijsintegratie van leerlingen 
met Downsyndroom in Nederland, net als in veel andere delen van de 
wereld, door initiatieven van ouders op gang is gekomen. De betreffende 
ouders verwachten van reguliere plaatsing sociale voordelen en 
ontwikkelingsvoordelen voor hun kind. 
 
Demografisch model 
Hoofdstuk 2 betreft een demografische studie. Om de deelvragen 
behorend bij het eerste centrale onderzoeksthema naar aantallen en 
percentages leerlingen met Downsyndroom in het regulier onderwijs - en 
de historische ontwikkeling hierin - te beantwoorden is kennis nodig van 
het totaal aantal kinderen met Downsyndroom in de basisschoolleeftijd. 
Betrouwbare informatie over de geboorte- en populatieprevalentie van 
Downsyndroom in Nederland is echter niet direct voorhanden. Om deze 
informatie te genereren is een model ontwikkeld waarbij op basis van 
informatie over leeftijden van moeders, de leeftijd-gerelateerde kans op 
Downsyndroom en aantallen afgebroken zwangerschappen de 
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geboorteprevalentie van Downsyndroom is geschat voor de 
verschillende geboortejaren. Bevolkingsprevalentie en aantallen levende 
personen per leeftijdsgroep zijn vervolgens geschat aan de hand van een 
model met overlevingscurves voor verschillende geboortejaren, 
gebaseerd op een groot aantal historische onderzoeken naar overleving 
bij Downsyndroom in ontwikkelde landen. Aanvullend is een 
toekomstprognose gemaakt. Het model is gevalideerd door het toe te 
passen voor Nederland, Engeland/Wales en Ierland en de 
voorspellingen te vergelijken met empirische data uit deze drie landen. 
De schattingen op grond van het model komen goed overeen met het 
empirische materiaal, met name vier Engelse en twee Ierse 
populatieonderzoeken en negen studies naar geboorteprevalentie.  
 
De huidige geboorteprevalentie in Nederland wordt geschat op 14 
levend geboren kinderen met Downsyndroom per 10.000 levend geboren 
kinderen. Dat betekent ongeveer 275 levend geboren kinderen met 
Downsyndroom per jaar. Het effect van selectieve abortus is in 
Nederland kleiner dan in het Verenigd Koninkrijk. De 
bevolkingsprevalentie in Nederland wordt geschat op 7,7 per 10.000. Dat 
betekent in het totaal ongeveer 12.600 personen met Downsyndroom. Het 
aantal personen met Downsyndroom boven de veertig jaar is verdubbeld 
tussen 1990 en 2010, maar zal daarna niet meer toenemen. Van de 12.600 
personen met Downsyndroom zijn er ongeveer 4500 ouder dan 40 jaar en 
zo’n 4600 jonger dan 20 jaar.  
 
Er wordt geconcludeerd dat een demografisch model aanvullende 
informatie kan genereren in situaties waarin er geen betrouwbaar 
empirisch materiaal voorhanden is over geboorte- of 
populatieprevalentie en dat zo’n model kan worden gebruikt om lange 
termijn ontwikkelingen te begrijpen en te voorspellen. 
 
Geboorteprevalentie op basis van cytogenetische cijfers 
In hoofdstuk 3 wordt een onderzoek gepresenteerd waarin de 
geboorteprevalentie van Downsyndroom in Nederland voor de periode 
1986-2007 is geschat op grond van gegevens over postnatale diagnoses 
door de cytogenetische centra in combinatie met gegevens over 
uitgedragen zwangerschappen en prenataal gestelde diagnoses. De 
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schattingen op grond van het model uit hoofdstuk 2 zijn gemiddeld 4% 
lager dan de schattingen op grond van de cijfers van de cytogenetische 
laboratoria. Het gaat hier dus om relatief kleine verschillen. Beide 
benaderingen laten dezelfde trend zien in de ontwikkeling van 
geboorteprevalentie. In Nederland is geboorteprevalentie toegenomen 
van rond de 11 per 10.000 begin jaren negentig tot zo’n 14 per 10.000 
heden ten dage. 
 
Aantallen en percentage in het regulier onderwijs 
Hoofdstuk 4 betreft een onderzoek waarin een schatting is gemaakt van 
aantallen en percentages kinderen met Downsyndroom in het regulier 
onderwijs. Hiertoe zijn schattingen van het totaal aantal kinderen met 
Downsyndroom in de basisschoolleeftijd op basis van het model uit 
hoofdstuk 2 gecombineerd met gegevens uit een enquête onder ouders 
van kinderen met Downsyndroom over de schoolloopbaan van hun kind.  
 
Door de stijging van de geboorteprevalentie in de jaren negentig van de 
vorige eeuw en in de eerste jaren van de eenentwintigste eeuw, in 
combinatie met verbeterde overleving, is het aantal kinderen met 
Downsyndroom in de leeftijd 4-13 jaar geleidelijk gestegen van zo’n 1300 
in schooljaar 1985-86 tot zo’n 2100 na 2005-06. Zo’n 56 procent van alle 
kinderen met Downsyndroom uit de geboortejaren 1993-2000 is gestart 
op een reguliere school. Voor de geboortejaren 1987-88 ligt dit percentage 
op 39 procent. Het percentage (van alle kinderen met Downsyndroom in 
de leeftijd 4-13 jaar) dat onderwijs op een reguliere school volgt is 
gestegen van 1 à 2 procent (hooguit zo’n 20 kinderen) in 1986-87, naar 10 
procent (zo’n 140 kinderen) in 1991-92, 25 procent (zo’n 400) in 1996-97, 
35 procent (zo’n 650) in 2001-02 tot 37 procent (bijna 800) sinds 2005-06. 
De laatste jaren stijgt dit percentage dus nauwelijks meer. Er is tot 2011 
nog wel een duidelijke stijging in absolute aantallen, maar voor recente 
jaren komt dit voornamelijk voort uit de toenemende grootte van 
geboortecohorten van kinderen met Downsyndroom tot ongeveer 2002. 
Na 2002 neemt het totaal aantal jaarlijks geboren kinderen met 
Downsyndroom weer licht af, voornamelijk omdat er minder kinderen in 
het algemeen worden geboren (de Graaf et al., 2010, 2011). 
 
Van de sinds 2005-06 bijna 800 regulier geplaatste leerlingen met 
Downsyndroom zat zo’n 44 procent in de kleuterbouw. Het aantal 
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leerlingen per schooljaar dat uitstroomt na het doorlopen van de gehele 
basisschool is gestegen van ongeveer 6 in 1996-97, 29 in 2001-02, 50 in 
2006-07, naar zo’n 60 in 2011-2012. Het aantal leerlingen dat vroegtijdig 
overstapt van de basisschool naar het speciaal onderwijs (voor het einde 
van de basisschoolperiode) is in die zelfde periode van vijftien jaar 
gestegen van ongeveer 33 naar 85 per schooljaar. Cumulatief hebben er 
inmiddels sinds begin jaren tachtig tot 2011-2012 bijna 2600 leerlingen 
met Downsyndroom minstens een deel van hun schoolloopbaan op een 
reguliere basisschool gezeten. Het aantal leerlingen met Downsyndroom 
dat start op een school voor regulier voortgezet onderwijs is nog steeds 
gering, op dit moment naar schatting hooguit zo’n tien per schooljaar.  
 
Op basis van het onderzoek uit hoofdstuk 4 kan worden geconcludeerd 
dat de wetgeving uit 2003, de zogenaamde Rugzak, bedoeld om het voor 
ouders beter mogelijk te maken om te kiezen voor een reguliere school 
voor hun kind met een handicap niet veel verandering heeft gebracht 
voor leerlingen met Downsyndroom. Gedurende de jaren tachtig en 
negentig gingen kinderen met Downsyndroom steeds vaker naar gewone 
scholen met extra financiële ondersteuning vanuit de op dat moment 
vigerende tijdelijke regelingen. De wetgeving uit 2003 heeft deze situatie 
geconsolideerd. Het is echter geen prikkel gebleken voor een toename 
van onderwijsintegratie voor kinderen met Downsyndroom. Het 
percentage in het gewoon onderwijs is immers niet gegroeid na 2003. Of 
de invoering van Passend Onderwijs vanaf 2014 wel een stimulans zal 
vormen voor meer inclusief onderwijs voor leerlingen met 
Downsyndroom, of juist averechts zal uitwerken, zal moeten blijken in 
de komende jaren. De informatie uit dit onderzoek vormt een goede basis 
om dit te kunnen beoordelen. 
 
Review van onderzoeken 
In hoofdstuk 5 is een systematische review gepresenteerd van 
onderzoeken uit de periode 1970-2010 naar de onderwijsintegratie van 
leerlingen met Downsyndroom. 
 
Reguliere plaatsing, dat wil zeggen onderwijs volgen in een gewone klas 
met enige extra ondersteuning, leidt bij leerlingen met Downsyndroom 
over het algemeen tot een beter ontwikkeling van taalvaardigheden en 
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schoolse vaardigheden. Dit geldt ook als er is gecorrigeerd voor de 
effecten van selectieve plaatsing (leerlingen met meer leermogelijkheden 
en leerlingen van hoger opgeleide en van meer actieve ouders hebben 
meer kans hebben op reguliere plaatsing). In sommige onderzoeken 
werden bescheiden positieve effecten van reguliere plaatsing 
aangetoond, in andere studies zelfs aanzienlijke effecten op taal- en 
schoolse ontwikkeling. Schooltype heeft geen effect op de ontwikkeling 
van zelfredzaamheid. 
 
Wat betreft sociaal functioneren is het beeld gemengd. Voor sommige 
sociale aspecten (sociaal netwerk, gedrag en zelfbeeld) werden er geen 
verschillen gevonden tussen regulier en speciaal geplaatste leerlingen 
met Downsyndroom ofwel kleine positieve verschillen voor regulier 
geplaatste leerlingen. Maar, onderzoeken laten ook duidelijk zien dat 
voor veel kinderen met Downsyndroom reguliere plaatsing zonder 
gerichte ondersteuning niet goed uitwerkt. Vaak moeten sociale 
interacties tussen kinderen met en zonder Downsyndroom gericht op 
gang worden gebracht en worden ondersteund. Omdat veel kinderen 
met Downsyndroom de neiging hebben om wel op initiatieven van 
andere kinderen te reageren, maar zelf weinig initiatief ontplooien 
richting andere kinderen, wordt er daarbij geadviseerd om kinderen met 
Downsyndroom af en toe ook een leiderspositie te geven. Twee 
kwalitatieve onderzoeken wijzen erop dat scholen die denken en 
handelen vanuit een sociaal model, in plaats vanuit een medisch model, 
eerder de noodzakelijke ondersteuning van interacties zullen bieden en 
ook meer zullen doen om daarbij wederkerigheid en gelijke status te 
stimuleren. 
 
Regulier geplaatste leerlingen met Downsyndroom hebben over het 
algemeen meer gelegenheid om thuis met vriendjes te spelen en even 
vaak wederzijdse vriendschappen met andere kinderen. In de perceptie 
van de ouders worden zij bovendien goed geaccepteerd door 
klasgenoten. Regulier geplaatste leerlingen krijgen echter minder 
gelegenheid voor vriendschappen met andere kinderen met een 
belemmering en voor de ontwikkeling van gelijkwaardige 
vriendschappen op school. Daarom zou ouders moeten worden 
geadviseerd om vooral bij oudere geïntegreerde leerlingen, naast 
contacten met kinderen zonder belemmering, ook contacten met andere 
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kinderen met een belemmering te organiseren. Er valt echter ook veel 
voor te zeggen om dit tevens te doen bij speciaal geplaatste leerlingen, 
omdat hun vriendschappen met klasgenoten in veel gevallen tot alleen 
de schoolsituatie beperkt blijven. Verder lopen speciaal geplaatste 
leerlingen duidelijk een grotere kans om geen enkel vriendschappelijk 
contact te hebben met kinderen zonder belemmering. 
 
In een klein aantal onderzoeken is gekeken naar de redenen waarom 
reguliere plaatsing leidt tot meer taal- en schoolse ontwikkeling. Een 
reguliere schoolklas vormt een rijkere taalomgeving met meer complexe 
taal zowel vanuit de leerkrachten als vanuit medeleerlingen. Reguliere 
leerkrachten hechten een groter belang aan het aanleren van schoolse 
vaardigheden. In het speciaal onderwijs wordt hieraan minder tijd 
besteed. Ook wordt de overgang van het oefenen van voorbereidende 
lees-, schrijf- en rekenvaardigheden naar het daadwerkelijke lees-, schrijf 
en rekenonderwijs langer uitgesteld in het speciaal onderwijs, hetgeen 
niet gunstig is voor de ontwikkeling van schoolse vaardigheden. 
Tenslotte is er in het regulier onderwijs, als gevolg van de aanvullende 
financiering van extra onderwijskundige aandacht voor geïntegreerde 
leerlingen met Downsyndroom, meer individuele instructietijd voor deze 
leerlingen dan in het speciaal onderwijs. 
 
Resultaten van een Nederlands effectonderzoek 
Het onderzoek in hoofdstuk 6 is gebaseerd op vragenlijsten aan ouders 
van kinderen met Downsyndroom. Uit dit onderzoek komt naar voren 
dat de schoolse vaardigheden van de kinderen redelijk goed kunnen 
worden voorspeld op basis van leeftijd, niet-schoolse vaardigheden (IQ, 
taal, zelfredzaamheid en een index voor het algemene functioneren van 
het kind), opleidingsniveau van de ouders en de mate waarin ouders 
thuis werken aan schoolse vaardigheden met hun kind. Leeftijd en IQ 
zijn daarbij de voornaamste voorspellers. Het belang van deze beide 
variabelen is eerder ook aangetoond door Turner, Alborz, en Gayle 
(2008). Het effect op de schoolse ontwikkeling van de mate waarin 
ouders thuis werken aan schoolse vaardigheden is echter nooit eerder 
onderzocht. Dit blijkt een klein, maar significant, positief effect te hebben.  
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Hoewel schoolse vaardigheden redelijk goed kunnen worden voorspeld 
zonder informatie over de schoolgeschiedenis van het kind, kan een meer 
nauwkeurige voorspelling worden gedaan wanneer het aantal jaren dat 
het kind op een reguliere school heeft gezeten als voorspellende variabele 
aan de regressievergelijkingen wordt toegevoegd. Dit laat zien dat 
reguliere plaatsing een gunstig effect heeft op het aanleren van schoolse 
vaardigheden. Het positieve effect van reguliere schoolgang blijkt het 
meest uitgesproken te zijn voor lezen, waarbij de invloed van reguliere 
schoolgang groter is dan die van IQ en van leeftijd. Voor rekenen en 
schrijven kan een bescheiden positief effect van reguliere plaatsing 
worden aangetoond.  
 
Endogeniteit, dat wil zeggen omgekeerde oorzakelijkheid, vormt 
mogelijkerwijs een probleem in de lineaire regressies. In dit verband gaat 
het vooral hierom: het aantal jaren regulier onderwijs wordt misschien 
ook beïnvloed door de ontwikkeling van schoolse vaardigheden. 
Oftewel: het feit of een kind vooruit gaat of stagneert wat betreft schoolse 
vaardigheden bepaalt wellicht mede of het kind op de reguliere school 
blijft. Er mag echter worden aangenomen dat de ontwikkeling van 
schoolse vaardigheden geen effect heeft op de oorspronkelijke plaatsing 
van het kind op vierjarige leeftijd. Selectie (al dan niet op een reguliere 
school starten) zal op die leeftijd plaatsvinden op andere variabelen (niet-
schoolse maten zoals IQ, zelfredzaamheid, en spraak-taalontwikkeling) 
dan op lees-, reken- of schrijfontwikkeling. Er is daarom een dummy 
gemaakt met de waarde 0 voor de 20 kinderen die nooit naar een 
reguliere school zijn gegaan en de waarde 1 voor de 101 kinderen die hun 
schoolloopbaan zijn gestart in het regulier onderwijs. Deze dummy blijkt 
een significant effect te hebben in de voorspellingen van schoolse 
vaardigheden (waarbij alle relevante andere voorspellers zijn opgenomen 
in de regressievergelijkingen). Dit kan niet worden verklaard uit 
endogeniteit. Het betekent dat mag worden geconcludeerd dat reguliere 
schoolgang een gunstige invloed heeft op de ontwikkeling van schoolse 
vaardigheden. 
 
In de reguliere scholen werd bij de kinderen met Downsyndroom 
gemiddeld gesproken anderhalf tot twee keer zo veel tijd aan het 
aanleren van schoolse vaardigheden besteed als in de speciale scholen. In 
een regressiemodel kon worden aangetoond dat deze verschillen in 
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onderwijstijd voor een groot deel de verschillen in schoolse 
vaardigheden, die er nog steeds zijn na controle voor de relevante ouder- 
en kindkenmerken, tussen regulier en speciaal geplaatste leerlingen 
kunnen verklaren. Andere variabelen die een rol zouden kunnen spelen, 
bijvoorbeeld verschillen in kwaliteit van instructie of didactiek, 
verwachtingen van leerkrachten, stimulerende effecten van de 
aanwezigheid van klasgenoten zonder beperking, of de mate waarin 
ouders Early Intervention hebben gedaan, moeten nader worden 
onderzocht.  
 
Mensenrechten zijn altijd een belangrijk argument geweest voor de 
ontwikkeling van inclusief onderwijs. Maar, de gunstige effecten van 
inclusief onderwijs op de ontwikkeling (zoals beschreven in hoofdstuk 5 
en 6) vormen ook een valide argument. 
 
Voorwaarden voor inclusief onderwijs 
Hoofdstuk 7 beschrijft de resultaten van een kwalitatief exploratief 
onderzoek naar de voorwaarden voor inclusief onderwijs. In het kader 
van een interventieproject door de Stichting Downsyndroom, onder 
verantwoordelijkheid van de auteur van deze dissertatie, konden 20 
casussen van leerlingen met Downsyndroom die dreigden vast te lopen 
(of definitief ‘vastliepen’) op een reguliere school worden onderzocht. 
Informatie is binnen dit project verzameld door middel van 
semigestructureerde open interviews met ouders en met leerkrachten/ 
begeleiders en naturalistische observaties op school. Welke ‘kind-, ouder- 
en schoolkenmerken’ spelen bij het ontstaan van dergelijke 
problematische onderwijsintegratie-situaties volgens de betrokkenen een 
rol? 
 
Op grond van dit onderzoek kunnen drie hoofdconclusies worden 
getrokken. Ten eerste: hoewel bepaalde ‘kindkenmerken’ (met name 
gebrek aan leerbaarheid, welbevinden, communicatieve vaardigheden en 
sociale aansluiting) de kans vergroten dat een kind met Downsyndroom 
definitief ‘vastloopt’ op een reguliere school, zijn deze kenmerken 
dynamisch en staan deze in wederzijdse wisselwerking met de 
omgeving. Daarbij gaat het bovendien niet alleen om feitelijke 
‘kindkenmerken’, maar zeker ook om de perceptie ervan door de 
Samenvatting 377 
 
betrokkenen. De casussen van de drie overstappers, kinderen die 
‘vastliepen’ op hun eerste reguliere school en vervolgens hun 
schoolloopbaan konden continueren op een tweede reguliere school, 
illustreren hierbij de volstrekt verschillende manier waarop er naar een 
en hetzelfde kind kan worden gekeken op twee verschillende reguliere 
scholen en het veranderde ontwikkelingstraject na de overstap. Op de 
nieuwe school werden de betreffende kinderen vanaf dag één anders 
bekeken en meer positief benaderd. Bij alle drie de kinderen verbeterde 
in de maanden daarna ontwikkeling en gedrag.  
 
Ten tweede: volgens ouders en begeleiders van buiten de school spelen 
verschillen in visie- en houdingsaspecten van de school een belangrijke 
rol in het al dan niet ‘vastlopen’ van kinderen. Volgens alle partijen 
spelen daarnaast verschillen in de onderlinge betrekkingen van de 
volwassenen rondom het kind een cruciale rol. Om deze conclusie in 
minder wetenschappelijke taal te vatten, kort en bondig geformuleerd, 
zeggen veel van deze ouders eigenlijk: ‘Scholen die er samen met de 
ouders echt voor gaan kunnen het redden met zeer bewerkelijke 
kinderen’.  
 
Ten derde: aan de andere kant vormt succes op dit moment nog geen 
garantie dat integratie in een later stadium niet alsnog zou kunnen 
‘vastlopen’. De onderwijsintegratie van deze doelgroep is wat dat betreft 
zoals Poulisse (2002) het noemt: een wankel evenwicht. Maar, scholen die 
inclusief onderwijs belangrijk vinden en die bereid zijn om the zoeken 
naar oplossingen die buiten de onderwijskundige standaardaanpak 
vallen, en ouders en scholen die samenwerken als gelijkwaardige 
partners, kunnen een aanzienlijke invloed uitoefenen op deze balans. 
 
Discussie 
Hoofdstuk 8 bevat de algemene discussie en conclusies. De 
methodologische beperkingen en sterke kanten van alle studies in deze 
dissertatie worden besproken:  
 De belangrijkste beperking van het demografische model 
(hoofdstuk 2) is het feit dat het hierbij gaat om schattingen op 
basis van leeftijden van moeders, leeftijd-gerelateerde kansen op 
een kind met Downsyndroom, aantallen selectieve abortussen en 
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geconstrueerde overlevingscurves, en niet om werkelijke 
tellingen. Het model kon echter wel worden gevalideerd.  
 Beperking van het onderzoek in hoofdstuk 3 is dat dit gebaseerd 
is op een extrapolatie van de volledige gegevens van vijf van de 
acht cytogenetische centra. Van de andere drie centra is 
aangenomen dat de verhouding tussen het (kleine) aantal 
gediagnosticeerde volwassenen met Downsyndroom en het 
aantal gediagnosticeerde kinderen met Downsyndroom gelijk 
was aan die verhouding binnen de vijf participerende centra. 
Deze aanname is echter gecheckt, met name door een 
vergelijking te maken tussen de verdeling van geboren kinderen 
met Downsyndroom over de voedingsgebieden van de 
participerende en de niet-participerende centra, onder de 
aanname dat de verhouding volwassenen-kinderen gelijk was in 
participerende en niet-participerende centra, met de verdeling 
van kinderen met Downsyndroom uit de bestanden van de 
Stichting Downsyndroom over deze voedingsgebieden. Deze 
kwam goed overeen.  
 Voornaamste beperking van het onderzoek uit hoofdstuk 4 is het 
feit dat niet bekend is in hoeverre kinderen met Downsyndroom 
van ouders die nooit contact hebben opgenomen met de Stichting 
Downsyndroom naar reguliere scholen gaan. Onze aanname dat 
deze niet naar reguliere scholen gaan leidt echter tot de beste 
overeenkomst met empirische cijfers van het Ministerie van 
Onderwijs en van speciale scholen.  
 Voor hoofdstuk 5 is de belangrijkste methodologische vraag of 
onderzoeken uit zulke verschillende landen over zo’n lange 
tijdsperiode wel met elkaar kunnen worden vergeleken. Wij 
willen benadrukken dat ondanks mogelijke verschillen in 
onderwijssituaties er ook grote overeenkomsten zijn. Sinds het 
midden van de jaren tachtig betekent reguliere plaatsing van 
leerlingen met Downsyndroom in veel verschillende landen de 
plaatsing van deze leerlingen in een reguliere klas met daarbij 
enige individuele begeleiding. Ook is het aannemelijk dat 
wereldwijd speciale scholen voor kinderen met Downsyndroom 
zich sterker zullen richten op het aanleren van praktische en 
sociale vaardigheden, met als gevolg daarvan minder nadruk op 
schoolse vaardigheden. 
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 Een belangrijke methodologische kwestie in hoofdstuk 6 is of 
vragenlijsten aan ouders wel mogen worden gezien als een 
indicator voor de ontwikkeling van het kind. Daarom is in een 
vooronderzoek de vragenlijst bij 18 kinderen zowel voorgelegd 
aan ouders als leerkrachten. Ouder- en leerkrachtscores blijken 
sterk met elkaar te correleren. Dit is een argument om de 
ouderscores te zien als meer dan subjectieve meningen van de 
ouders. 
 Het onderzoek in hoofdstuk 7 is kwalitatief van opzet. Het is 
mogelijk dat een andere onderzoeker bij het verzamelen en 
analyseren van het materiaal aandacht zou hebben besteed aan 
andere aspecten. Om te kunnen checken of er in voldoende mate 
sprake is van intersubjectiviteit is de volgende procedure 
gevolgd. Al het ruwe en uitgewerkte materiaal is voorgelegd aan 
de participanten met de vraag om eventuele misverstanden te 
corrigeren of zaken aan te vullen. Vervolgens is een uitgebreide 
samenvatting van het onderzoek gepubliceerd in het magazine 
van de Stichting Downsyndroom. Deze publicatie is opgestuurd 
aan alle geïnterviewde ouders, leerkrachten en begeleiders met 
het verzoek om commentaar te geven. Dit leverde geen serieuze 
kritiek op, noch van de participanten, noch van de meer dan 2000 
lezers van het blad. 
In hoofdstuk 8 zijn de hoofdconclusies van de verschillende onderzoeken 
samengevat. Daarnaast is ingegaan op een aantal gerelateerde aspecten. 
Belangrijk daarbij is de vaststelling dat onderzoek laat zien dat reguliere 
plaatsing ook voor kinderen met een andere oorzaak van verstandelijke 
beperking dan Downsyndroom over het algemeen neutraal of positief 
uitwerkt. Ook heeft de reguliere plaatsing van kinderen met beperkingen 
geen negatieve effecten op klasgenoten. Bovendien worden er in een 
aantal onderzoeken positieve effecten gevonden op sociale aspecten van 
hun ontwikkeling, waaronder meer pro-sociaal gedrag, meer morele 
ontwikkeling, en een meer accepterende houding ten aanzien van 
mensen met belemmeringen en andere minderheden.  
 
Tenslotte worden de praktische implicaties van de onderzoeken in deze 
dissertatie besproken. Uiteraard is de allerbelangrijkste implicatie dat 
ouders en scholen die reguliere plaatsing voor een kind met 
Downsyndroom als een mogelijkheid overwegen zich gesteund kunnen 
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voelen door resultaten van onderzoek. In zijn algemeenheid heeft 
reguliere plaatsing immers een gunstige invloed op de ontwikkeling van 
de taal- en schoolse vaardigheden van leerlingen met Downsyndroom. 
Een andere implicatie is dat er beleid zou moeten worden ontwikkeld om 
schoolteams te informeren over het belang van inclusief onderwijs en te 
trainen in de praktische aanpak ervan. Verder is het cruciaal voor het 
slagen van inclusief onderwijs dat ouders en scholen leren om samen te 
werken in een gelijkwaardige partnerschap, waarbij ze elkaars bijdrage 
waarderen. Natuurlijk moeten de financiële voorwaarden die het nu 
mogelijk maken om extra individuele onderwijskundige aandacht te 
besteden aan geïntegreerde leerlingen met Downsyndroom niet worden 
verslechterd door veranderingen in onderwijsbeleid, zoals de invoering 
van Passend Onderwijs. De gunstige effecten van reguliere plaatsing op 
de schoolse ontwikkeling van leerlingen met Downsyndroom worden 
immers mede mogelijk gemaakt door voldoende individuele 
ondersteuning. Wij pleiten ook voor meer aandacht aan het aanleren van 
schoolse vaardigheden in het speciaal onderwijs voor leerlingen met 
Downsyndroom. Op dit moment wordt binnen het speciaal onderwijs 
hun leerpotentieel op dit gebied vaak onvoldoende aangesproken. Wij 
willen benadrukken dat schoolse vaardigheden, zelfs beperkte schoolse 
vaardigheden, het leven van mensen met Downsyndroom kunnen 
verrijken, wat betreft participatiemogelijkheden, zelfstandigheid en 
plezier. Tot slot: ongeacht het schooltype, moeten sociale interacties met 
andere kinderen, zowel op school als buiten schooltijd, voor veel 
kinderen met Downsyndroom gericht worden georganiseerd en 
ondersteund. Er zijn aanwijzingen dat scholen die denken en handelen 
vanuit een sociaal model, in plaats vanuit een medisch model, eerder de 
noodzakelijke ondersteuning van interacties zullen bieden en ook meer 
zullen doen om daarbij wederkerigheid en gelijke status te stimuleren. 
 
Samenvatting 381 
 
Literatuur  
Bochner, S., & Pieterse, M. (1996). Teenagers with Down syndrome in a 
time of changing policies and practices: Progress of students who 
were born between 1971 and 1978. International Journal of Disability, 
Development and Education, 43(1), 75-95. 
doi:10.1080/0156655960430106 
Cuckle, P. (1997). The school placement of pupils with Down syndrome 
in England and Wales. British Journal of Special Education, 24, 175-179. 
doi: 10.1111/1467-8527.00038 
de Graaf, G. W. (2007). Onderwijs aan leerlingen met Downsyndroom. 
Deel 1: kind-, school-, en ouderkenmerken (in Dutch) [Education of 
students with Down syndrome. Part 1: characteristics of child, school, 
and parents]. Down + Up (Journal of the Dutch Down Syndrome 
Foundation), 79, 46–58. 
de Graaf, G. W., Haveman, M., Hochstenbach, R., Engelen, J., Gerssen-
Schoorl, K., Poddighe, P., Smeets, D., & van Hove, G. (2011). Changes 
in yearly birth prevalence rates of children with Down syndrome in 
the period 1986–2007 in the Netherlands. Journal of Intellectual 
Disability Research, 55(5), 462-473. doi: 10.1111/j.1365-
2788.2011.01398.x 
de Graaf, G. W., Vis, J. C., Haveman, M., van Hove, G., de Graaf, E. A. B., 
Tijssen J. G. P., & Mulder, B. J. M. (2010). Assessment of prevalence of 
persons with Down syndrome; a theory-based demographic model. . 
Journal of Applied Research in Intellectual Disabilities, 24(3), 247-262. doi: 
10.1111/j.1468-3148.2010.00593.x 
Poulisse, N. (2002). Een wankel evenwicht. De integratie van kinderen met een 
verstandelijke handicap in het reguliere basisonderwijs (in Dutch) [A 
delicate balance. The integration of children with intellectual disabilities in 
regular education]. Nijmegen: ITS. 
Scheepstra, A. J. M. (1998). Leerlingen met Down’s syndroom in de basisschool 
(in Dutch) [Students with Down syndrome in regular primary school] 
(PhD Thesis). University of Groningen. Stichting Kinderstudies. 
Turner, S., Alborz, A., & Gayle, V. (2008). Predictors of academic 
attainments of young people with Down's syndrome. Journal of 
Intellectual Disability Research, 52(5), 380-392. doi: 10.1111/j.1365-
2788.2007.01038.x

